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1. a compound of the formula: 



*3 

i 




N 



■R 2 

Ri 



la or lb 



wherein — may represent the presence of a double 
bond between the C fi and C ? position, la, or the 
absence of a double L^nd between the C g and C ? 
position, lb; R x is hydrogen, bromo, chloro, 
carbamoyl, carboxamido, ethylcarboxylate, carboxyl, 
arboxyalkoxyl where alkoxyl is (C^), cyano, 



c 

-CO-CF 



3' 



COONa 



-CO 



I 



-co-c(CH 3 ) 3 , or 




wher3 X is hydrogen 



cyano, halogen or nitro; R 2 , R 4 and R 5 are hydrogen or 
low r alkyKC -C 3 ); R 3 is hydrogen, alkyl (C^) , 
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vhpre R and R may be the same or different and are 
7 8 

hydrogen, halogen, alkyl (C^C^ , nitro, alKoxy {(^-C^ ) , 
trif luoromethyl, N-alKyl (C^C^ -N-alkanoxyl (C^-C^) - 
amino, acetylamino or N-alkylacetylamrno where alkyl 
is (C -C ) , and R may be a monovalent radical of 

13 3 

3-thienyl , 2-pyridinyl , 3-pyridinyl or 4-pyridinyl , 
either of said pyridinyl radicals being optionally 
substituted vith an alkyl radical R g , where alkyl is 

and the structures of the monovalent 
2-pyridinyl, 3-pyridinyl and 4-pyridinyl moieties are 
depicted respectively as: 




R 



N 




R? 



and 



N 



N 



; R. is hydrogen, 

6 



/ \ 



alkyl(C 1 -C 3 ) or 0=C-(CH 2 ) n "^ Z -RiO 



where 



n is an integer from 1 to 4 inclusive; and 2 is CH- , N- and 
-O- such that when 2 is -CH, R 1Q is hydrogen, 
ethoxycarbonyl, phenyl, phenylnethyl , 

is nil and 



phenylmethyl(C 1 -C 6 )al)cylenyl / when 2 is -O-, R 1Q 
when 2 is N-, R 1Q is hydrogen, alfcyl- 



(C l- C 3 } ' 



alkenyl(C 2 -C 3 ) , 



al)cynyl(C 2 -C 3 ) , 



cycloalkyl (C -C ) , 



dimethylaminoal)cyl(C 1 -C 3 ) , hydroxyalKyl (C^C^ ) , ethyl- 

carboxylate, alkyl (C^-C^ ) carbonyl , phenyl, benzyl, mono- or 
disubstituted benzyl [wherein the substituents are halogen, 
aDcoxy (C 1 -C 3 ) , alKyl (C^-C^ ) , and trif luoromethyl ] , benzoyl, 
4-chloropbenylmethyl, 1 , 3-benzodioxol-5-yl-methyl , 

1 , 3-benzodioxol-5*-yl , 2- f uranylcarboxyl , 2-pyrimidinyl , 

2- pyridinyl, 4-morpholinyl-2-oxoethyl , N- ( l-me thy 1 ethyl ) -2- 
oxoethyl, l-pyrrolidinyl-2-oxoethyl , bis (4-f luorophenyl) - 
methyl, 2-cyclohexylethyl , phenylcarboxamido , mono- and di- 
substituted phenylcarboxamido [wherein the substituents are 
trif luoromethyl, halogen and alkyl (C^-C^)], adamantanoyl , 

3- pbenoxypropyi, mono- and disubstituted phenyl [wherein the 
substituents are halogen, trif luoromethyl , aDcoxy (C 1 -C 3 ) and 
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al*yl(C -C,)], 5-chloro-2-methoxy phenylacetamide and 
(2-oxo-i-p y rrclidinyl)-2-but y nyl and the pharmacologically 
acceptable acid addition salts thereof. 

14. A method of treating anxiety, hypertension, 
senile dementia, depression, cognitive and related neural 
behavioral problems in a mammal in need of such treatment 
which method comprises administering to said mammal a 
therapeutically effective amount of a compound as 
defined in claim 11 or a composition as defined in claim 
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4,5-DIHYDRO AND 4,5,6, 7-TETRAHYDRO- 
PY RAZOLO[ 1, 5-a 1PYRIMIDINES 
ABSTRACT OF THE DISCLOSURE 

A compound of che formula: 

R 3 




K 4 

R<. 



N 



N 



2 

•3 



2 



*6 



la or lb 



vhe 



rein may represent the presence 



of a double 



bond between the C g and C ? position, la, or the 



and 



absence of a double bond between the - 6 - 7 

position, lb; R t is hydrogen, bromo, chloro, 
carbamoyl, carboxamido, e thy lcarboxy late, carboxyl, 
carboxyalkoxyl where alkoxyl is (C^c.,) , cyano, 



-CO-CP., COONa, 



-CO 



CO-C(CH 3 ) 3 , or 



O j k y. 



where X is hydrogen, 



R and R, are hydrogen or 

4 5 



cyano, halogen or nitro; R 2 , 
lower allcyKC -C 3 ); R 3 is hydrogen, alkyl (C^) , 

R 7 




where R 7 and R 8 may be the same or different and are 
hydrogen, halogen, alkyl (C^C, ) , nitro, alkoxy (C^) , 

. . u.aivvi 'c -c ) -N-alkanoxyl (C -C ) - 
trif luoromethyl , N-aixyx « 13 



- 1A - 



• « r,7- w-alJcvlacetylamino where alkyl 
amino, acetylamino or N aixyxac i 

* n ma v be a monovalent radical of 
is (C -c_), and R may be 

3 -thienyl. 3-Pyridinyl or 

either of said pyridinyl radicals -in, o^' 

substituted with an al*yl radical -here alKyl 

(C-C), and the structures of the monovalent 

2-pyridinyl, 3-pyridinyl and 4-pyridinyl moieti " 

depicted respectively as: 



es are 



N 




I 



R. is hydrogen, 



t> 



N 



Z -Mo 



where 



i 4 inclusive; and Z is CH- , N- and 
n is an integer from 1 to 4 inclusive, 

p is hydrogen, 

-O- such that when Z is -CH, R 10 * 

. onv1 phenylmethyl , 

ethoxycarbonyl, phenyl, f 

pUenylmethyKC^C^al^lenyl, whe, Z is -O-. R 
when Z is V, * 10 i- ^rogen, alfcyl- C C 3 , 
aDcenyl(C 2 -C 3 ) , alKynyl (C,^ ) .- cycloalfcyl C 3 c fi , , 

o^methylaminoallcyUC^), hydroxy alKyl (C^ ) , ethyl- 
carboxylate, allcyl (C^l carbonyl, phenyl, benzyl, mono- or 
^substituted benzyl [wherein the substituents are halogen, 

„ * ,iv v wc -C ), and trif luoromethyl] , benzoyl, 
alXoxy(C-C), al)cyl(C C 3 J, anu 

w i lr3 -benzodioxol-5-yl-methyl, 
4-chlorophenylmethyl, 

! 3 -benzodioxol-5-yl, 2 -fura=yl=arbo*yl, 2 -pyrimidinyl , 
2 l p yridinyl, 4-morpbolinyl- 2 -o*oethyl, N- U-methylethyl,- 2 - 
oxoethyl, Lpyrrolidinyl-.-oxoethyl, bis <4- £ lucrophenyl, - 
methyl, 2 -c Y clohexylethyl, phenylcarboxamido, mono- and di- 
substituted phenylcarboxamido t vherein the substituents are 
trif luoromethyl, halogen and al*yl (C^l ] . adamantanoyl . 
3 -pbenoxypropyl, mono- and disubstituted phenyl (wherein the 
substituents are halogen, trif luoromethyl , al*oxy<C -0,1 and 
,, k lfC-C)1, 5-chloro-2-methoxy phenylacetamrde and 
^oxo-Uyrrolidinyl.-.-butynyl and the pharmacologically 
acceptable acid addition salts thereof. 
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10 



15 



20 



4.5-DIHYDRO AND 4.5.-6.7- 
TETRAHYDROPYRAZ <">T J Ofl. 5-a1-_ 

PYRIMID'XNES 

m TFF fiTTMM7 tpv ™> ™* INVENTION 

The invention relates to new organic compounds and 
more particularly is concerned with novel 4,5-dihydro and 
4/5/6 , 7 -tetrahydropyrazolo[l,5-a]pyrimidines useful as 
anxiolytic agents, antihypertensive agents and as agents for 
the treatment of senile dementia, cognitive and related 
neura: behavioral problems, antidepressant agents, in 
mammals, or as intermediates. The compounds of the present 
invention may be represented by the following formula: 




la or lb 



wherein nay represent the presence of a double bond 

between the 



C and C position, la, or the absence of a 

6 7 



and C„ position, lb; 

7 



double bond between the C 6 
hydrogen, halogen, carbamoyl, carboxamido, ethyl 
carboxylate, carboxyl, carboxyalkoxvl where alkoxyl 



IS 



IS 



(C -C )/ cyano, -CO-CF 3 , COONa, 



-co 



N 
I 



25 



- 2 - 



10 



15 



-CO-C(CH 3 ) 3 , or 




where X is 



hydrogen, cyano, halogen or nitro; V * 4 and R 5 may be 
hydrogen or lower alkyl (C^C.,) ; R 3 is hydrogen, 



therein R ? and R g may be 
hydrogen, halogen, alkyl- 
trifluoromethyl, N-alkyl- 
acetylamino or N-alkyl- 



alkyl (C 1 -C 3 ) , R 8 
the same or different and are 
(c l" C 3 ) ' nitro ' al)coxy(C 1 -C 3 ) , 
(C -C )-N-alkanoyl (C x -C 3 ) -amino, 

acety^amino where alkyl is (C^C,) , and R, may be a 
aonovalent radical of 3-tUienyl, 2-pyridinyl, 3-pyridinyl 
and 4-pyridinyl, either of said pyridinyl radical, being 
optionally substituted with an alkyl radical R,, where alkyl 

and the structures of the monovalent 



is 



(c r c 4 ), 



2-pyridinyl, 3-pyridinyl and 4-pyridinyl moieties 
depicted respectively as: 



are 



20 



R? 



N 



N 



R? 



and 



N 



r is hydrogen, 



25 



30 



/ \ 



alkyl ) or 0=C-(CH 2 ) n -^ Z -Rio 



where 



n is an 

-O- such that 
ethoxycarbonyl , 



integer from 1 to 4 inclusive; and Z is CH-, N- and 

2 is -CH, R 1Q is hydrogen, 
phenyl , phenylmethy 1 , 

is nil and 



when 



( Cl -c 3 ), 



phenylmethyKC^C^alkylenyl, when Z is -O-, R 1Q 
when Z is N-, R 10 is hydrogen, alkyl- 
alkenyl (C -C 3 ) , alkynyl (C^C,) , cycloalkyl (C 3 -C 6 ) , 

dimethylaminoalkyl(C 1 -C 3 ), hydroxyalkyl (C^) , ethyl- 



35 



- 3 - 



10 



15 



carboxylate, aDcyl ( c 1 " c 3 ) carbonyl , phenyl/ benzyl, mono- or 
disubstituted benzyl [wherein the substituents are halogen, 
alXoxy (C -C-) , aDcyl (<~ -C ), and trif luoromethyl] , benzoyl, 
4-cblorophenylmethyl, i,3-benzodioxol-5-yl-methyl , 

l,3-benzodioxol-5-yl, 2-f uranylcarboxyl , 2-pyrimidinyl , 

2- pyridinyl, 4-morpholinyl-2-oxoethyl , N- (1-methylethyl) -2- 
oxoethyl, l-pyrrolidinyl-2-oxoethy4, bis (4-f luorophenyl) - 
methyl, 2-cyclohexylethyl , phenylcarboxamido, mono- and di- 
substituted phenylcarboxamido [wherein the substituents are 
trif luoromethyl, halogen and alkyl (C -C 3 >], adamantanoyl , 

3- phenoxypropyl, mono- and disubstituted phenyl [wherein the 
substituents are halogen, trif luoromethyl , alXoxy ( c 1 " c 3 ) and 
al)cyl(C -C ) ] , 5-chloro-2-methoxy phenylacetamide and 
(2-oxo-l-pyrrolidinyl) -2-butynyl and the pharmacologically 
acceptable acid addition salts thereof. 

The invention includes 4,5-dihydro and 4,5,- 
6,7-tdtrahydropyrazolo[l,5-a]pyrimidines of the formula: 



20 




lo or lb 



25 



30 



wherein may represent the presence of a double bond 

between the and C position, la, or the absence of a 



double bond between the C 



and C 7 position, lb; 



is 



6 l ^ ' 1 

hydrogen, bromo, chloro, carbamoyl, carboxyl, carboxyalkoxyl 



where alkoxyl is (C JL -C 3 ) , cyano, -CO-CF 3 , COONa, -CQ 



35 



co-c(CH 3 ) 3/ or 




where X is hydrogen, 



- A - 



cyano, halogen or nitro; R , R and R nay be hydrogen or 
lover alkyl ( c 1 - c 3 > # R 3 is hydrogen, 



5 



alkyl (Cj-Cj ) , 




*7 



where R_, and R rt 
7 8 



R 



8 



10 



15 



20 



may be the same or different and are hydrogen, halogen, 
alkyl (^ i " c 3 > / nitro, alkoxy ( C 1 ~ C 2 * ' tr * f luoromethyl f acetyl- 
amino or N-alkylacetylamino where alkyl is ( c 1 " c 3 ) / and R 3 
may also be a monovalent radical of 3-thienyl, 2-pyridinyl, 
3-pyridinyl or 4-pyridinyl, either of said pyridinyl 
radicals being optionally substituted with an alkyl radical 
R g , where alkyl is < c 1 " c 4 ) ' and the structures of the 
monovalent 2-pyridinyl, 3-pyridinyl and 4-pyridinyl moieties 
are depicted respectively as: 

Ro R ? i R 



N 




9* 



and 



N 



N 



A. 

r 



R5 is hycroger. or aikv 



l _ 



25 



30 



(C 1 -C 3 ) which are useful as anxiolytic agents, anti- 
hypertensive agents, antidepressant agents and intermediates 

for 4- [ (substituted) alkylcarbonyl] 4, 5-dihydro and -4,5,6,7- 
tetrahydro-7- [ (substituted) -phenyl ]pyrazolo [1, 5-a]pyrimi- 
dine-3-carbonitriles. 

The present invention also includes novel composi- 
tions of matter containing the above-defined compounds which 
are useful as anxiolytic agents, antihypertensive agents or 
antidepressant agents in mammals and the methods for melio- 
rating anxiety, treating hypertensive, alleviating de- 
pr ssion in mammals and as agents for the treatment of 
senile dementia, cognitive and related neural behavioral 
problems in mammals . 



35 
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5 



10 



15 



20 



25 



30 



The invention also comprises processes for the 
preparation of compound within the scop of formulae la and 
lb and 4-[(3ubstituted)al)cylcarbonyl]-4,5-dibydro and 
-4,5 / 6 / 7-tetrahydro-7- [ (substituted)-phenyl]pyra Z olo- 

[1/5 _a]pyrimidine-3-carbonitriles. 

r ~-- ;i-h inscription of the Invention 

The novel 4 , 5-dihydro and 4,5,6,7-tetrahydro- 
pyrazolo^S-^pyrimidines of the invention are obtainable 
as colorless to yellow crystalline materials having char- 
acteristic melting points and absorption spectra. They are 
generally soluble in organic solvents such as . lower 
al*anols, chloroform, tetrahydrofuran, form 
a^ide, dichloromethane, acetone and the IxKe but are 

generally insoluble in water. 

The novel 4, 5-dihydro and 4 , 5 , 6 ,7-tetra- 
bydropyrazolo^s-ajpyrimidines of the invention may be 
readily prepared as set forth in the followxng reaction 
schemes and Examples 1-63. 

SCHEME 1 




N aBH3CN-acetic oc 
I I 



cid 



III 
I 



Io 



NaBH4-tetrohydrof uron, 
me thanol 



35 



lb 
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10 



15 



20 



(C z H^)3SiHCF 3 C0 2 H 



or H^/cotalys t-soivent 




N 



N 



V 



R 2 



N 
H 



lb 



R 6 * 



3 



*4 



N 



N 
H 



Ic 



R6* 




R 



25 



30 



35 



wherein Ri, R2, R3, R4- R5 and R 6 are as hereinabove 
defined ana X is halogen. 

As shown hereinabove (scheme i) a pyrazoio [ 1 , 5 -a j - 
pyrimidine III, with a hydrogen, phenyl, substituted phen- 
yl, or heteroaryl group in the C-7 position and an electron- 
withdrawing group in the C-3 position is reacted with sodium 
cyanoborohydride II by stirring in glacial acetic acid 
under nitrogen in an ice bath tor ajjproximatley one hour, 
then at room temperature for from 1-12 hours. The resulting 
precipitate is collected and washed with water, then is 
dissolved in an inert solvent such as d ichloromethane or 
acetonitrile and the like and washed with saturaced sodium 



bicarbonate. Separation and evaporation of the organic 
ohase gives the crude dihydro product la which is recrys- 
tallized fro. a solvent such as isopropyl alcohol or 
acetonitrile and the like or from a nature of solvents 
such as eth.r-hex.ne. chlorof orm-methanol or N , N-dimethy 
formamide-acetonitrile and the like. 

The dihydro product la is reduced with tnethyl- 
silane in trif luoroacetic acid at 60O C for 1-24 hours 
according to the procedure of Lanzilotti, et al . , J. Org. 
Chem , 44, 4809 (1979). The reaction mixture at ambient 
temperate is made slightly basic (pB 9) with aqueous 
potassium hydroxide to precipitate the product lb which is 
then isolated and purified by crystallization or chroma- 

tography. _ 

The reaction of the dihydro product la o, the 

tetrahydro product lb, when dissolved in a solvent such as 
N N-dimethylformamide and the like, with an alkylating 
agent such as methyl iodide or dimethyl sulfate and the 
like in the presence of sodium hydride provides the cor- 
responding product where R 6 is alkyl. 

The pyrazolo[l,5-a]pyrimidines III are disclosea 

in u S Patents 4,178,449; 4,236,005 and 4,281,000 and in 
pending application, Serial No. 612,812, filed May 24, 19B 
and allowed on January 10, 1985. They are prepared by 
condensation of 3-aminopyrazoles and substituted 3-amino- 
pyrazoles with 1 , 3-dicarbony 1 compounds as described in 

j M ed. Chem., 18, 645 ( 19741 ; J * ^ Chem ' ' ~ "° 
(1975); J- Med. Chem., 20, 386 (1977; Synthesis, 673 
(1982)- and references contained therein. 

The 7-aryl and 7-heteroary 1 [ 1 , 5 -a 1 pyr imidines 
which contain a 3-aroyl group, are synthesized by conden- 
sation of 1-aryl or 1-heteroaryl-l , 3-dicarbony 1 compounds 
with 3-amino-4-aroylpyrazoles. 

It has been found that the use of sodium cyano- 
borohvdride in acetic acid offers a simple, convenient, 
regio'selective means for the reduction of pyrazolol 1 , 5-a 1 
pyridines and derivatives thereof, bearing functional 



- 3 - 



!0 



15 



groups such as halogens, nitriles, amides, amidines , esters . 
carboxylic acids and aryl ketones without reducing tnese 
groups and providing the final products in higher yield 
then obtained with other reducing agents. In fact, certain 
of the above described functional groups are known to be 
affected by the use of other reducing agents, with mixtures 
of products being formed which require the employment of 
time consuming separation techniques to obtain the desired 

product. ^ ^ instances tne reduction of pyrazo lo[ 1 , 5-a ] - 
pvrimidine derivatives with sodium cyanoborohydride ir 
glacial acetic acid results in complete reduction to the 
tetrahydro form, whereas predominately the reduction pro- 
cedure provides the dihydro product. 

Another effective means for the reduction of 
py razoloU,5-a] P '-rimidines is concerned with the utiliza- 
tion of sodium borohydride in glacial acetic acid. This 
method although effective does not provide yields commen- 
surate with those obtained by the use of sodium cyanoboro- 
hydride. This difference could be due to the fact that 
sodium cyanoborohydride is more stable in gl^ial acetic 
acid then is sodium borohydride. It has also been dis- 
covered tnat when sodium oorohydride is reacted with a 
pyrazclo[l,5-a]pyri«idine derivative such as 7-(4-chloro- 
25 p h enyl)-5-m e t;ylpyra 2 olo[l,5-a]pyrimidine-3-carbonitrile or 

7-(3-chlorophenyl)-5-methylpyrazolo[l,5-alpyrimidine-3-carbo- 

nitrile in tetrahydrof uransmethanol (1:1) by stirring at 
room temperature for 24 hours or at 55C C for six hours the 
corresponding tetrahydro compound is obtained. 

Still another means for the reduction of pyrazolo- 
[1 5-a] P yrimidine S or further reduction of 4,5-dihydro- 
py laz;io[l,5-a]pyrimidines to the 4 , 5 ,6 , 7-tetrahydro form 
resits with the ce^lytic hydrogehation of the compound oy 
shaking in a suitable apparatus, such as a Parr shaker, 
with a solvent such as ethyl acetate, N , N-dime thy 1 f crma- 
mide or the like in the presence of a catalyst such as 10% 
palladium on carbon under an initial hydrogen pressure or 
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from 5-30 lbs. until the uptake of hydrogen is complete 
followed by separation and purification of the reduction 
product by conventional means. 

Certain of the novel 4,5-dihydro and 4,5,6,7- 

5 tetrahydropyrazolo[l , 5-a] -pyramidines of the invention 

possess central nervous system activity at nontoxic doses 
and as such are useful as anxiolytic agents. They produce 
certain responses in standard tests with laboratory animals 
which are known to correlate well with relief of anxiety in 

10 human beings. The compounds, when tested pharmacologically, 
are found to have a desirable wide spread between doses 
producing anxiolytic activity and toxic symptoms. 

The antianxiety properties of the novel 4,5-di- 
hydro and 4 , 5 , 6 , 7-tetrahydropyrazolo [1, 5-a] -pyramidines of 

15 the invention have been established in a test which 
indicates anxiolytic activity by the measure of protection 
from convulsions resulting from the administration of 
pentylenetetrazole. Single or graded dose levels of the 
test compounds were administered orally or intraperitoneally 

20 in a 2% starch vehicle containing 0.5% v/v polyethylene 
glycol and one drop of polysorbate 80, or distilled water 
and one drop of polysorbate 80 to groups of at least 4 rats. 
At 30 or 60 minutes, the rats were treated intravenously 
with pentylenetetrazole at a dose of 23 mg/Jcg of body 

25 weight. This dose 13 estimated to cause clonic seizures in 
99% of unprotected rats. The test compounds are considered 
active if they protect 50% or more of the rats from clonic 
seizures. It has been reported [R. T. Hill and D. H. 
Tedeschi, "Animal Testing and Screening Procedures in 

30 Evaluating Psychotropic Drugs" in "An Introduction to 
Psychopharmacology", pp. 237-288 (Eds. R. R. Rech and K. E. 
!icore, Raven Press, New York, 1971) that there is a high 
degre of correlation between antagonism of pentylenetetra- 
zole seizures in rats and antianxiety effects in higher 

35 warm-blooded animals. The results of this in vivo tests on 



- 1.1' - 



repr sentative compounds of the present invention are shown 
in Table I. 

TABLE I 

Protection Aq -"*r Clonic Seizures Causea By 

Pentylenetetrazol In Rats 





.. 1 

Compound 


i 

Dose 
(mg/kg ) 

1 


i 

% of Ratsj 
Protected , 


10 


4 ,5-Dihydro-7--l 3-( tr i f luoromethyl ) - 
phenyl Ipyrazolol 1 , 5-a ] pyr imidine-3- 
carbonitrile 


1 

25 


100 
50 




4 , 5-Di hydr o- 7 -pheny Ipyrazolol 1 , 5-a ) - 
pyrimidine-3-carboxamide 


25 


50 


15 


[4,5-Dihydro-7-l 3- ( tri f luoromethyl )- 
phenyl ]pyrazolo[ 1 , 5-a ] pyr imidm-3-y 1 ]- 
phenyl me thanone 


25 


75 

1 
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Another test used to assess antianxiety effects is 
a non-conditioned passive avoidance procedure described by 
J. R. Vogel, B. Beer and D. E. Cody, "A Simple and Reliable 
Conflict Procedure for Testing Antianxiety Agents", 
Psychopbarmacologia, 21:1-7 (1971). A conflict situation is 
induced in rats by a modification of this method. 

Groups of 8 naive, Wistar strain male rats 
weighing 200-240 g each were deprived of water for 48 hours. 
The test compounds were administered in single or graded, 
oral doses, suspended in 2% starch with 5% polyethylene 
glycol in distilled water and one drop of polysorbate 80. 
Control animals received the vehicle alone. At 60 minutes 
each rat was placed in an individual clear plastic chamber. 
Tap water was available ad libitum' from a nipple located in 
a black box off the main chamber. A 0.7 milliampere AC 
shocking curr nt was establish d between the stainless steel 
grid floor and the tap. After 20 licks of non-shocked 



drinking, a 2 second shocking current was administered to 
the rat. This ratio of 20 licks of non-shocked drinking 
followed by a 2 second shock was contained for a total of 3 
minutes. The number of shocks taken by each rat during the 
3 minute interval was recorded and compared to a control 
group. The test compounds are considered active if the 
number of shocks received by the t^st group is significantly 
higher than the control group by the Mann-Whitney D test. 
That is, the test compounds are considered active if they 
result in the treated rat taking slightly more than double 
the number of shocks that the untreated rat will take. 
Results of this in vivo test on a representative compound of 
the present invention are given in Table II. 

TABLE II 



Conf 1 ict Procedure 


In Rats 










< 

Compound 


Dose 
(mg/kg ) 


Resul t 
(no. of shocks 
per 3 min. ) ! 


[4 , 5 -Di hydro- 7- [ 3-( trif luorometh- 
yl ) phenyl ]pyrazolo[ 1 , 5 -a Ipyrimi- 
din-3-yl ] pheny lmethanone 


25 

■ 


19.1 


4 , 5-Dihydro-4-methy 1-7- [ 5- ( tri- 

f luorotnethyl )phenyl ]pyrazolo- 

[ 1 ,5-afpyrimidine-3-carbonitrile 


25 


19.0 



Still another test utilized for the determination 
of anxiolytic activity is the measurement of the ability of 
a test compound to inhibit the binding of tritiated benzo- 
diazepines to brain-specific receptors of mammals. A modi- 
fication of the method described by R. F. Squires, et al . , 
Nature, 266 , No. 21:732 (April, 1977) and H. Mohler, et 
al., Science, 198:849 (1977) was employed. 
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Male albino rats (Wistar strain, weighing 150- 
200 g each) were used. The test compounds were solubilizec 
in dimethyl formamide, acetic acid, ethanol or hydrochloric 
acid. 

5 Whole cortex of rats was homogenized gently in 20 

volumes of ice-cold 0.32 M sucrose, centrifuged twice at 
1000 g for 10 minutes and then recen tr i f uged at 30,000 g 
for 20 minutes to produce a crude P2-synaptosoma 1 fraction. 
The P 2 -fraction was either: (1) resuspended in twice the 
10 original volume in hypotonic 50 mM Tris.HCl ( pH 7.4), or 
(2) resuspended in one-half the original volume in hypo- 
tonic 10 mM Tris.HCl ( pB 7.4) and frozen <-20O C > until time 
of use. Frozen P 2 preparations were thawed and resuspended 
in four times the original homogenizing volume at time of 
15 assay. 

The binding assay consisted of 300 pi of the 
P 2 -fraction suspension (0.2-0.4 mg protein), 100 pi of test 
drug and 100 pi of 3 H -diazepam (1.5 nM, final concentra- 
tion) or 3 H -f lunitrazepam (1.0 nM, final concentration) 

20 which was added to 1.5 ml of 50 nM Tris.HCl ( pH 7.4). Non- 
specific binding controls and total binding controls 
received 100 pi of diazepam (3 pM final concentration) and 
100 pi of deionized water, respectively, in place of the 
test compound. Incubation for 30 minutes proceeded in ice 

25 a nd was terminated by filtration, under vacuum, through 
glass fiber filters. The filters were washed twice with 
5 ml of ice-cold 50 mM Tris.HCl ( pH 7.4) and placed in 
scintillation vials. After drying at 50-60<>c for 30 min- 
utes, 10 ml of diluent was added and the radioactivity 

30 determined in a scintillation counter. 

Inhibition of binding was calculated by the dif- 
ference between total binding and binding in the presence 
of test compound, divided by the total binding, X 100. 



35 
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Physiological activity can be shown by a test compound that 
inhibits 3 H -benzodiazepine binding by 12% or more. Such in 
vitro activity is biologically relevant when the test com- 
pound also demonstrates statistically significant anxio- 
lytic activity through in vivo studies. 

The result of this in vitro test on a representa- 
tive compound of this invention is given in Table III. 

TABLE III 

Inhib ition of the Binding of *H Ben zodiazepine 
to in-Specific Recppt-nrs of Rats 




4 5-Dihydro-7-[3-(trifluoromethyl)phenyl ]- 
pyrazolo[l,5-a]pyrimidine-3-carbonitnle 

4 , 5-Dihydro-7-phenylpyrazolo[ 1 , 5 -a ]pyrimi- 
dine-3-carbonitrile 

4 5-Dihydro-7-phenylpyrazolo[ 1 , 5-a]pyrimi- 
dine-3-carboxylic acid, ethyl ester 

4 5-Dihydro-7-[ 3-( trif luoromethyl Jphenyl ]- 
pyrazolo[l,5-a]pyrimidine-3-carboxylic acn 

ethyl ester 

[ 4 5-Dihydro-7-[ 3-( trif luoromethyl )phenyl ]- 
pyrazolo[ 1 , 5 -a ] pyrimidin-3-y 1 ]phenylmetha- 
none 

Phenyl [4,5,6, 7-tetrahydro-7-( 4-pyridinyl) - 
pyrazolo[l,5-a]pyrimidin-3-yl]methanone 

4 5-Dihydro-4-methyl-7-[3-( trif luoromethyl )- 
phenyl Jpyrazolo [ 1 , 5-a ]pyrimidine-3-car- 
bonitrile 

2 2-Dimethyl-l-(4,5,6,7-tetrahydropyrazolo- 
[ I ,5-a]pyrimidin-3-yl ]-l-propanone 

7- ( 3-Fluorophenyl ) -4 , 5-dihydropyrazolo- 
[ 1 , 5-a ] pyriraidine-3-carboxanu.de 

3-Chloro-4 , 5-dihydro-7- [ 3- ( tri f luoromethyl ) - 
phenyl ]pyrazolo[ i , 5-a Ipyrimidine 

4 5-oihydro-7-[ 3-( trif luoromethyl Jphenyl ]- 
pyrazolo[ 1 , 5-a ] pyrimidine 

7-(3,4-Dichlorophenyl)-4,5-dihydropyrazolo- 
[ 1 , slalpyrimidine-3-carbonitrile 



20 



54 



90 



76 



22 



12 



28 



39 



63 



48 



12 
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Certain of the novel 4,5-dihydro and 4,5,6,7- 
tetrahydropyrazolo[l,5-a]pyrimidines of the invention are 
active hypotensive agents at nontoxic doses when 
administered to mammals. These compounds were tested for 

5 hypotensive activity by the method of P.S. Chan and D.W. 
Poorvin, Clinical and Experimental Hypertension, 1 (6), 
817-830 (1979) . Male, 16 week old, spontaneously 
hypertensive rats of the OXamoto strain having an average 
mean arterial blood pressure of 160+1.5 mm of mercury are 

iO used in the test. One to three rats are used per test 
compound. A rat is dosed by gavage with a test compound, 
suspended in 2% pre-boiled starch at a concentration of 50 
mg/ml, at a dose of 100 mg/Xg of body weight or less, with 
0.9% sodium chloride loading at a dose of 25 ml/kg of body 

1 3 weight. A second idential dose of the test compound, 
without sodium chloride loading is given 24 hours later. At 
28 hours after the initial dose the mean arterial blood 
pressure is measured by the method of Chan and Poorvin vide 
supra . The procedure is repeated in a second and third rat 

20 when necessary. 

The results of this test on representative 
compounds of the present invention appear below in Table IV. 

25 



30 



35 
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TABLE IV 



10 



15 



20 



25 



30 



35 



Reduction of Mean Arte ri»i Rlood Pressure 
in S pontaneously Hypert ensive Rats 



Compound 

4 5-Dihydro-7-[3-( trif luoromethyl ) phenyl ]- 
pyrazolcll,5-a]pyrimidine-3-carboxanude 

7-(2,5-Dichlorophenyl ) -4 , 5-dihydro-2- 
methylpyrazolot 1 , 5-a ] pyrimidine-3-carbox 

amide 

[ 4 , 5-Dihydrc-7- [ 3- ( tri f luoromethyl ) phenyl ) - 
pyrazololl,5-a]pyrimidin-3-yl Iphenyl- 

methanone 

Phenyl [4,5,6, 7-tatrahydro-7- ( 4-pyridinyl ) - 
pyrazolot 1 , 5-a ]pyrimidin-3-yl ]methanone 

4 f 5 1 6 t 7-Tetrahydro-7- 1 3- ( tri f luoromethyl ) - 
phenyl ]pyrazolo[ 1 , 5-a ] pyr imidine- 3-carbo- 
nitrile 

4,5,6, 7-Tetrahydropyrazolo( 1 , 5-a ] pyr imi- 
dine --'3 -car boxamide 

2,2-Dimethyl-l-(4,5,6,7-tetrahydropyrazolo 
[ 1 , 5-a lpyrimidin-3-y 1 ) - 1-propanone 



MABP/mm Hg 
(no. of rats) 



108(1 ) 



95(1) 



122(2) 



125(1) 



128(1) 



137(1) 



114(1) 



The 4,5-dihydro and U , 5 , 6 , 7- tetrahydropyrazolo- 
[ 1 ,5-a]pyrimidines of this invention are active as anti- 
depressant agents in warm-blooded animals as evidenced 
by their results when tested in the Stress Induced 
Immobility Test. In this test, rats were confined on a 
warm (44.5°C), but aversive, surface for 15 minutes. 
After 5-6 minutes, control rats began to show episodes of 
behavior where they remained flat and immobile for periods 
of time. The total duration of this behavior was timed. 
The average duration of immobility in the control rats 
was 200 seconds. The test compounds were administered 
intraperitoneal^ at 25 mg/kg of body weight. A compound 
was considered active if the maximum duration time was 
<100 seconds (less than 507 o of the control value) in more 
than 5C% of the rats. 
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The results of this test on represen l;j i i ve com- 
pounds of the present invention appear in Table V. 

TABLE V 



Str ess Induced Immobility Test 
5 1 







No. of Rats Respondinq 


i 

Mean 
Duration | 




Compound 


No. of Rats Tested 


( Seconds ) j 

i 


10 


4 , 5-Dihydro-6-raethyl- 
7-[ 3-( trif luoromethyl ) - 
phenyl ]pyrazolo[ 1 , 5 -a ] - 
pyrimidine-3-carbo- 
ni trile 


4/5 


55.0 


15 


7- ( 3-Chlorophenyl ) - 
4,5,6, 7-tetrahydro-5- 
methylpyrazolo[ 1 , 5 -a ] - 

ni trile 


4/5 


75.4 | 

t 
i 


20 


7- ( 3-Chlorophenyl ) - 
4 , 5-dihydro-6-methy 1 - 
pyrazolo[ 1 , 5 -a Jpyrimi- 
d i ne- 3 -carbon i tri le 


2/3 


66 . 7 

i 
1 

l 

i 




7- ( 4-Chloropheny 1 ) - 
4,5,6, 7-tetrahydro-5- 
methylpyrazolol 1 , 5-a ] - 
pyr imidine-3-carbo- 
ni tr i le 


3/3 

1 
1 


i 

4.7 j 

i 

* 

1 
i 
I 

1 



The novel 4,5-dihydro and 4, 5 , 6 , 7- tetr ahydro- 
Dyrazolof 1 , 5-a] pyr imid ines of the invention which are ef- 
fective for meliorating anxiety in warm-blooded animals 
are administered in amounts ranging from about 0.1 mg to 

30 abou^: 35.0 mg/kg of body weight per day. A preferred 

dosage regimen for optimum results would be from about 0.5 
mg to about 20.0 mg/kg of body weight per day and such 
dosage units are employed that a total of from about 35 mg 
to about 1.4 £ of the active compound for a subject of 

35 about 70 kg of body weight are administered in a 24 hour 
per i od . 



Certain of the novel 4,5-dihydro jnd 4 , 5 , 6 , 7 - te t r a - 
hydropyrazolo[ 1 , 5-a ] pyr imid ines of the invention have been 
found Co be highly useful for lowering elevated blood pres- 
sure of alleviating depression in mammals when administered 
in amounts ranging from about 2.5 mg to about 100 mg/kg of 
body weight per day. A preferred dosage regimen for optimum 
results would be from about 50 mg to about 750 mg per dose. 
Such dosage units are employed that a total of from about 
200 mg to about 3.0 g of the active compound for a subject 
of about 70 kg of body weight are administered in a 24 hour 
per iod . 

The dosage regimen for the above-described util- 
ities may be adjusted to provide the optimum therapeutic 
response. For example, several divided doses may be admin- 
istered daily or the dose may be proportionally reduced as 
indicated by the exigencies of the therapeutic situation. 
A decided practical advantage is that these active compounds 
may be administered in any convenient manner such as by the 
oral, intravenous, intramuscular or subcutaneous routes. 

The active compounds may be orally administered, 
for example, with an inert diluent or with an assimilable 
edible carrier. They may be enclosed in hard or soft shell 
gelatin capsules or compressed into tablets. They also may 
be incorporated directly with the food of the diet. For 
oral therapeutic administration, these active compounds may 
be incorporated with excipients and used in the form of 
ingestible tablets, buccal tablets, troches, capsules, 
elixirs, suspensions, syrups, wafers and the like. Such 
compositions and preparations should contain at least 0.1% 
of active compound. The percentage of the compositions and 
preparations may, of course, be varied and may conveniently 
be between about 2% to about 60% of the weight of the unit. 
The amount of active compound in such therapeutical iv use- 
ful compositions is such that a suitable dosage will be 
obtained. Preferred compositions or preparations according 
to the present invention are prepared so that an oral dosage 
unit form contains between about 5 and 200 mg of active 
compound. 



The tablets, troches, pills, capsules and the 
like may also contain the following: A binder such as gum 
tragacanth, acacia, corn starch or gelatin; excipients such 
as dicalcium phosphate; a disintegrating agent such as corn 
starch, potato starch, alginic acid and the like; a lubri- 
cant such as magnesium stearate; and a sweetening agent 
such as sucrose, lactose or saccharin may be added or a 
flavoring agent such as peppermint, oil of wintergreen or 
cherry flavoring. When the dosage unit form is a capsule, 
it may contain, in addition to materials of the above type, 
a liquid carrier. Various other materials may be present 
as coatings or to otherwise modify the physical form of the 
dosage unit. For instance, tablets, pills or capsules may 
be coated with shellac, sugar or both. A syrup or elixir 
may contain the active compound, sucrose as a sweetening 
agent, methyl and propylparabens as preservatives, a dye 
and flavoring such as cherry or orange flavor* Of course, 
any material used in preparing any dosage unit form should 
be pharmaceutical ly pure and substantially non-toxic in the 
amounts used. In addition, these active compounds may be 
incorporated into sustained-release preparations and formu- 
lations. 

These active compounds may also be administered 
parenterally or intraperi toneally . Solutions or suspen- 
sions of these active compounds as a free base or pharma- 
cologically acceptable salt can be prepared in water suit- 
ably mixed with a surfactant such as sodium lauryl sulfate 
or an emulsifier or stabilizer such as hydroxypropy lcel- 
lulose. Dispersions can also be prepared in glycerol, 
liquid polyethylene glycols, and mixtures thereof in oils. 
Under ordinary conditions of storage and use, these pre- 
parations contain a preservative to prevent the growth of 
microorganisms . 

The pharmaceutical forms suitable for injectable 
use include sterile aqueous solutions or dispersions and 
sterile powders for the extemporaneous preparation of 
sterile injectable solutions or dispersions. In ail cases, 
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the form must be sterile and must be fluid to the oxrer.t 
that easy syringabiii ty exists. It must be stable under 
the conditions of manufacture and storage and must be pre- 
served against the contaminating action of microorganisms 
5 such as bacteria and fungi. The carrier can be a solvent 
or dispersion medium containing, for example, water, 
ethanol, polyol (e.g. glycerol, propylene glycol and liquid 
polyethylene glycol), suitable mixtures thereof, and 
vegetable oils. 

10 The 4,5-dihydro and 4 , 5 , 6 , 7- te trahydropyrazolo- 

[ 1 , 5-a ] pyr imid ines of the invention will be described in 
greater detail in conjunction with the following non- 
limiting Exam pies 1-63. 

Example 1 

15 7- [ 3- ( Trif luoromethyl ) phenyl ]pyrazolo [ 1 , 5-a ] - 

py r imidine- 3-carboxamide 
A mixture of 3.0 g of 7- ( a, a, a-trif luoro-m-tol yl ) - 
pyrazolo[ 1 , 5-a ] pyr imidine- 3 -carbon i tri le (prepared as des- 
cribed in U. S. Patent 4,236,005) and 150 ml of concen- 
20 trated sulfuric acid was stirred at room temperature for 4 
hours. The solution was then carefully poured into ice 
water with stirring. The white precipitate formed was 
collected, washed with water and then with saturated sodium 
bicarbonate until it was neutral. The solid was heated 
25 with one liter of isopropyl alcohol and filtered. The 

white solid was dried in vacuo and gave the product of the 
example as a colorless solid, mp 256-258°C. 

Example 2 

7- ( 2 , 5-Dichlorophenyl ) -2-methylpyrazolo[ 1 , 5-a ] - 

30 pyr imidine- 3-carboxam ide 

A mixture of 31.0 g of 2 ' , 5 1 -dichloroace tophenone 
and 25 ml of N , N-dime thyl f ormamide dimethyi acetal was 
heated on a steam bath for 6 hours, then evciporated to 
dryness in vacuo . The residue was slurried with hexane, 

35 filtered, and gave 35.3 g of 2 1 , 5 * -dichloro-3-dim^thy 1 - . 
aminoacry lophenone as orange crystals , mp 8 3-85°C . 
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A mixture of i 2 . 2 g of 3-ami no- 4 -cya nc- b -me thy : - 
pyrazole and 24.4 g of 2 ' , 5 1 -dichloro-3-ciime thy iamino- 
acry lophenone in 250 ml of glacial acetic acid was heated 
on a steam bath for 4 hours. The mixture was cooied and 
5 filtered and gave 21.28 g of 7- ( 2 , 5-dichloropheny 1 ) -2-meth- 
ylpyrazolo[ 1 , 5-a ]pyrimidine-3-carboni trile as off-white 
crystals . 

The preceding product 21.28 g was dissolved in 
concentrated sulfuric acid and stirred for 5 hours. The 

10 solution was carefully poured onto ice. The precipitate 

which formed was collected by filtration, washed with water 
and air dried to give the product of the example as color- 
less crystals, mp 234-236°c. 

Additional pyrazolo[ 1 , 5 -a ] pyrimidine-3-carbox- 

15 amides which were prepared from the corresponding pyrazolo- 
[ 1 , 5-a ]pyrimidine-3-carbonitriles in the manner described 
in Example 1 are listed in Table VI. 

The pyrazolo[ 1 , 5-a ] pyr imidine- 3-carboni tr i ies 
were prepared by the procedures described in U. S. Patents 

20 4,178,449, 4,236,005 and 4,281,000 by reacting the appro- 
priate 3- ( dimethylaraino ) aery lophenone- intermediate witn an 
appropriately substituted 3-aminopyrazole-4-carboni tr i le . 

25 



30 



35 



TABLE VI 



Pyrazoloil,5-a] py r imidine- 3-carboxamides 




N 



N 



: 2 
-C=N 



H 2 SC 4 



«3 




6 



N 



N 



N 



R 2 



-CO-MH2 



Ex . 


Compound 


R 2 


R3 


I i 

MP°C | 

1 












1 
| 


3 


7-Pheny lpyrazolo[ 1 , 5 -a ]pyr imi- 
dine- 3-carboxamide 


H 




1 

V 

1 


236-238 . 5 | 

1 

t 
1 

1 

i 


4 


2 -Methyl -7-pheny lpyrazolo- 

[ l,5-a]pynmidine-3-carboxamide 


CH3 


■ 


0 


l 

i 

233-235 ' 

i 
1 
i 




7-(3-Pyndinyl)pyrazolo[l,5-a]- 
pyrimidine- 3-carboxamide 


H 




K> 


285-286 ! 

1 

* 

t 

i 


6 


7- ( 4-Pyridiny i ) pyrazolo [ 1 , 5 -a ] - 
pyr imidine- 3-carboxamide 


H 




Y 


394-396 j 

1 

i 


7 


7- ( 3-Fluoropheny 1 ) pyrazolo- 

[ 1 , 5-a ] pyr imidine- 3-carboxamide 


H 




0 


247-249 

1 



Example 8 

Phenyl [ 7-( 3- ( tr i f 1 uoro methy 1 ) phenyl ]pyrazolo[l ,5-a]- 

p_yri midin-3-yl Ir.ethanone 
A reaction mixture of 1.87 g of (3-amino-lH- 
pyrazol-4-yl ) phenyl -me tha none and 2.43 g of 3-dimethyl- 

amino-l-[3-(trifluoromethyl) phenyl ]-2-propen-l-one in 25 mi 
of glacial acetic acid was refluxed for 6 hours and then 
the solvent was removed _in vacuo giving a crystalline 
residue. This residue was partitioned between sautiated 
aqueous sodium bicarbonate and dichloromethane . The 
organic layer was dried with anhydrous sodium sulfate and 
then passed through a short pad of hydrous magnesium sili- 
cate. The addition of hexane to the refluxing eluate 
induced crystallization. After cooling, the desired pro- 
duct was collected as crystals, mp 148-150°C. 

Example 9 

Phenyl [ 7- ( 4-pyridinyl ) pyr;.zolo[ 1 , 5-a ]pyrimidi n-3- 

yl jmethanone 

Following the general procedure of Example 8 and 
reacting ( 3-amino-lH-pyrazol-4-yl ) phenyl -methanone with 
3-dimetnylainino-l-( 4-pyridinyl ) -2-propen-l-one gave the 
desired product, mp 185-186 c c. 

Example 10 

7-( 3-Chlorophenyl )pyrazolo[ 1 , 5-a jpyrimidine- 



A mixture of 50.0 g of 3 1 -chloro-3-dimethyiamino- 
acrylophenone, 25.0 g of 3-aminopyrazole-4-carbonitrile and 
500 ml of glacial acetic acid was heated at reflux for 2 
hours. The mixture went into solution upon heating and a 
precipitate formed after one hour of refluxing. The reac- 
tion mixture was filtered and the crystals collected were 
triturated with saturated aqueous sodi-.m bicarbonate, fil- 
tered and washed with water and then dried to give 49.0 g 
of r.he product of the example as colorless crystals, 
mp 238-240°C. 



Examole 11 
*~ — 

7- ( 3-Ni tropheny 1 )pyrazolo[ 1 , 5 -a ]pyrimidine-3-carboni tri le 

A mixture of 24.4 g of 3-dimethylamino-3 * -ni tro- 
acrylophenor.e , 13,0 g of 3-aminopyrazole-4-carboni tr i le and 
120 ml of glacial acetic acid was heated at reflux for 7 
hours, then was stirred at room temperature for 16 hours. 
Ths precipitate was collected, triturated with saturated 
aqueous sodium bicarbonate, filtered and washed with water. 
The solid was then triturated with ace toni tri le , filtered 
and dried and gave the desired product, mp 244-246°C. 

Example 12 

N-[ 3-( 3-Cyanopyrazolol 1 , 5 -a ] pyrimidin-7-y 1 ) phenyl ] -N- 

me thy 1 ace t amide 
A mixture of 540 mg of 3-ammopyrazole-4 -carbo- 
nitrile, 1.23 g of N-[ 3-[ 3- ( dime thy lamino ) - 1 -oxo-2-pro- 
penyl ]phenyl ] -N-me thylace tamide and 50 mi ot glacial acetic 
acid was heated at reflux for 8 hours then the solvent was 
removed. The residue was partitioned between saturated 
aqueous sodium bicarbonate and dichlorome thane . The 
organic layer was separated, dried, passed through a pad of 
hydrous magnesium silicate and hexane was added to the 
refluxing filtrate to crystallize the product. The mixture 
was cooled and the solid collected, giving the desired 
product, mp 19 5-19 7°C. 

Example 13 

W-[ 3-( 3-Cyan opyrazolo[ 1 , 5 -a ] pyrimidin-7-y 1.) phenyl ] ace tarn ide 

A mixture fo 6.0 g of 3-aminopyrazole-4-carbo- 
nitrile, 13.0 g of N- [ 3- [ 3- ( dime thy lami no ) - 1 -oxo-2 -pro- 
penyl Jphenyi Jacetamide and 100 ml of glacial acetic acid 
was heated at reflux for 4 hours. On standing at room 
temperature a precipitate formed. The precipitate was 
isolated, washed with hexane, then ether and dried. The 
solid was recrys tal 1 i zed from acetor.i tri le-N, N-dimethyl- 
formamide and gave the product of the example, mp 252-254°c. 



Example 14 

7- ( 3-Chloropheny 1 ) -5-methylpyrazolo[ l,5-a]pyrimidine- 

3-carboni tri le 

A mixture of 50.0 g of 3-chloroace tophenone and 
75.0 ml of N, N-dime thy lacetamide dimethyl acetal was stir- 
red and heated at reflux for 16 hours. The mixture was 
evaporated i_n vacuo to give an oil. The oil was triturated 
with hexane while cooling in an ice bath. Scratching 
induced crystal formation. The crystals were collected by 
filtration and gave 60.2 g of 1 - ( 3-chloropheny 1 ) -N- ( di - 
methylamino ) -2-buten-l-one as red crystals, mp 38-40°C. 

A mixture of 30.0 g of the preceding compound, 
14.48 g of 3-aminopyrazole-4-carboni trile and 200 ml of 
glacial acetic acid was stirred and heated at reflux for 2 
hours, with formation of a solid. The mixture was allowed 
to stand at room temperature for 16 hours, then was fil- 
tered. The white crystalline precipitate was triturated 
with sodium bicarbonate to :. .tralize, then was filtered. 
The crystals were copiously washed with water, then dried 
to give the product of the example as white crystals, 
mp 2i8-220°C. 

Examoie 15 

- 

7-( 4-Chloropheny 1 ) -5 -me thy 1 pyrazolo( l,5-a]pyrimidine- 

3 -carbon i trile 
A mixture of 25.0 g of 4-chloroacetophenone and 
40 ml of N , N-dime thy lacetamide dimethyl acetal was stirred 
and heated at reflux for 3 hours. The mixture was evap- 
orated _in vacuo to give a red solid. The solid was trit- 
urated with n-hexane and filtered. The solid was washed 
with n-hexane and dried to give 15.6 g of l-(4-chioro- 
pheny 1 ) -3- ( dimethyl ami no ) -2-buten-l-one as red crystal s , 
mp 103-105°C. 

A mixture of 15.6 g of the preceding compound, 
7.53 g of 3-aminopyrazole-4-carboni tr i le and 150 ml of 
glacial acetic acid was stirred and heated at reflux for 15 
minutes. The mixture went into solution and then a pre- 
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cipitate formed during reflux. The mixture was filtered :c 
yield a light brown solid. The solid was triturated with 
aqueous saturated sodium bicarbonate until pH 7-8 was 
achieved, then was collected by filtration and dried to 
5 give 17.2 g of crude product. A one-gram-portion of pro- 
duct was triturated with water and stirred for 2 hours at 
room temperature. The mixture was filtered and the solid 
was dried and gave the desired product as brown crystals, 

mp 285-287QC. 
10 Example 16 

5-Methyl-7-[ 3-( tri f luorome t hyl )phenyl ]pyrazolo[ 1 , 5-a )- 

py rimidine- 3 -carbon i tr i le 
A mixture of 20.0 g of 3-tr i f luoromethy laceto- 
phenone and 20 ml of N , N-dimethy lacetamide dimethyl acetai 
15 was stirred and heated at reflux for 3 hours. The mixture 
was evaporated in vacuo to give a red solid. The solid was 
triturated with n-hexane and filtered. The solid was 
washed with n-hexane and dried to give 18.0 g of 3-(dimeth- 
ylamino)-l-l 3-( trif luoromethyl )phenyi ) -2-bu ten-1 -one as red 

20 crystals, mp 71-73°C. 

A mixture of 18.0 g of the preceding compound, 
7.56 g of 3-aminopyrazole-4-carbonitnle and 150 mi of 
glacial acetic acid was stirred and heated at reflux for 16 
hours. The reaction mixture was evaporated to dryness in 

25 vacuo to give yellow-white crystals. The crystals were 

triturated with aqueous saturated sodium bicarbonate solu- 
tion, then filtered. The crystals were washed with water, 
then dried. The solid was dissolved in 800 *n 1 of hot 
ethanol and cooled in an ice bath with scratching to induce 

30 crystallization. The product was collected by filtration 
and dried to give the product as pale cream crystals, 
mp 153-155°C. 



35 



Example 17 

7-( 3-Chlorophenyl ) -6 -methylpyrazolo [ 1 , 5 -a Jpyrimidi ne - 

3-carbonitrile 
A mixture of 75.0 g of m-chloropropiophenone and 
200 ml of r?,K-dimethylforinamide dimethyl acetal was stirred 
and heated at reflux for 16 hours. The mixture was evap- 
orated in vacuo to give a black oil. The oil was subjected 
to Kugelrohr distillation at 0 . Smm of mercury and the frac- 
tion that boils at lloo C was removed. The residue from the 
distillation was collected to give 35.0 g of 3'-chloro-3- 
dimethyla-,ino-2-methylacrylophenone as a black oil. 

A mixture of 25.0 g of the preceding compound, 
11.88 g of 3-aminopyrazole-4-carbonitrile and 250 ml of 
glaciaj acetic acid was stirred and heated at reflux for 3 
hours. The reaction mixture was evaporated to dryness in 
vacuo to give a dark brown solid. The solid was triturated 
with aqueous saturated sodium bicarbonate solution, then 
filtered. The solid was then triturated with methanol and 
filtered and gave the product of the example as white 
crystals, mp ?06-208"C. 

Example 18 

7-(4-Chlorophenyl)-6-methylpyra Z olo[l,5-a]py rimidine- 

3 -carbon i tri le 
A mixture of 50.0 g of p-chloropropiophenone and 
200 ml of N,N-dimethyiformamide dimethyl acetal was stirred 
and heated at reflux for 28 hours. The reaction mixture 
was evaporated in vacuo to give a yellow oil. The oil was 
then subjected to Kugelrohr distillation. The residual oil 
from the distillation was collected and triturated with 
hexane to provide crystals. The solid was collected by 
filtration and gave 21.5 g of 4 • -chioro-3-dimethylamino-2- 
methylacrylophenone as yellow crystals, mp 45- 4 70 C _ 

A mixture of 21.5 g of the preceding compound, 
10.368 g of 3-aminopyrazole-4-carbonitrile and 250 ml of 
glacial acetic acid was stirred and heated at reflux for 24 
hours. The. mixture was evaporated to dryness in vacuo to 
give brown crystals. The solid was triturated with satur- 



ated sodium bicarbonate solution to obtain pH 7-8 then the 
mixture was filtered. The solid was washed with water and 
dried and gave the desired product as light brown crystals, 
mp 154-1570 C . 

Example 19 

4 ,5-Dihydro-7-[ 3-( tr i f luorome thyl )phenyl ]pyrazolo- 

[ 1 , 5 -a ] pyr imi dine- 3 -carbon i trile 

To a solution of 6.0 g of 7- ( a , a , a-trif luoro-m- 
tolyl )pyrazolo[ 1 , 5-a ]pyrimidine-3-carboni trile (Ex. 3 , 
U. S. Patent 4,236,005) in 100 ml of glacial acetic acid, 
was added in portions, 3.0 g of sodium cyanoborohydride at 
room temperature under nitrogen. The mixture was stirred 
at room temperature for 2 hours. The precipitate was col- 
lected by filtration, washed with water, then dissolved in 
dichloromethane. The organic solution was neutralized with 
a saturated solution of sodium bicarbonate, then dried over 
anhydrous sodium sulfate and filtered. .ie filtrate was 
evaporated i_n vacuo and gave the desired product as a white 
soiid. The product was recrystal 1 i zed from isopropyl alco- 
hol, mp 175-1770 C . 

Following the general procedure of Example 19 and 
reacting the appropriate pyrazolo[ 1 , 5-a Jpyrimidine deriva- 
tive with sodium cyanoborohydride, the dihydro products of 
Examples 20-38, listed in Table VII, were obtained. 
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In a manner similar to the proceeding examples, 
the following compounds may be prepared: 

4, 5-Dihydro-2-methyl-7-[ 3-( trif luoromethyl Iphenyl Jpyrazolc- 
[ 1 ,5-a )pyrimidine-3-carboni trile ; 

4 ,5-Dihydro-2-methy 1-7- [ 3- (trif luoromethyl ) phenyl Jpyrazolo- 
[ l , 5-a ]pyrimidine-3-carboxamide ; 

4,5-Dihydro-7-( 3-methoxypheny 1 ) pyrazolo [ 1 , 5-a ]pyr imidine- 
3-carboni trile; 

4, 5-Dihydro-7-( 2-( tri f luoromethyl ) phenyl ]pyrazolo[ 1 , 5-a J- 
10 pyrimidine-3-carbonitrile; 

2- Ethyl-4,5-dihydro-6-methyl-7-[ 3- ( trif luoromethyl ) phenyl ]- 
pyrazolo [ 1 , 5-a ]pyrimidine-3-carboni tri le ; 

4,5-Dihydro-7-( 3-tolyl )pyrazolo[ 1 ,5-a ] pyr imidine- 3-car- 
boxylic acid, ethyl ester; 

15 2-Ethyl -4 ,5-dihydro-7-phenyl pyrazolo [ 1 , 5-a ] pyr imidi ne- 

3- carboni trile ; 

4 ,5-Dihydro-7-( 3 ,4-xylyl )pyrazolo[ 1 , 5-a ) pyr imidine- 3- 
carboxylic acid; 

4 , 5-Dihydro-7-( 3 , 4-dimethoxypheny 1 ) pyrazolo[ l,5-a]pynmi- 
20 dine-3-carboxylic acid, ethyl ester; 

7- ( 4 -Ethyl phenyl )-4 , 5-dihydropyrazoIo [ 1 , 5-a ] pyr imidi ne- 
3-carboxylic acid, ethyl ester; 

4 , 5-Dihydro-7-phenyl pyrazolo [ 1 , 5-a ] pyr imidine- 3 -y 1 , tri- 
f luoromethyl ketone; 

4,5-Dihydro-7-( 3-pyridinyl )pyrazolo[ 1 , 5-a ] pyr imidine- 3- 
carboni trile ; 

2- Ethyl-4 , 5-dihydro-7-( 3-pyridinyl ) pyrazolo[ 1 , 5-a ] pyr imidi ne- 

3- carbonitrile; 

4 , 5-Dihydro-7-( 3-pyridiny 1 ) pyrazolo [ 1 , 5-a ] pyr imidi ne- 
30 3-carboxylic acid, ethyl ester; 

2-Ethyl-4 , 5-dihydro-7-( 3-pyridinyl ) pyrazolo [ 1 ,5-a ] pyr i mi - 
dine-3-carboxylic acid, ethyl ester; 

4 , 5-Dihydro-7-( 3-thienyl ) pyrazolo [ 1 , 5-a ] pyr imidine- 3- 
carboni tri le ; 

3 5 

4 , 5-Dihydro-2 ,6 -dimethyl -7- ( 3-pyridinyl ) pyrazolo [ 1 , 5-a ] - 
pyr imidine -3 -carbon i tri le ; 
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3 -Chioro-2-ethyi-4 , 5 -di hydro- 7- ( 3-pyridinyl ) pvrazolo- 
[ i , 5 -a ] pyr irnidine ; 

4 , 5 -Di hydro- 7- (6 -methyl -2-pyridinyl )pyrazolo[ 1 , 5 -a ] pyr irni- 
dine -3 -carbon i tri le ; 

5 4 , 5 -Di hydro- 7- [ 3-{ trif luoromethyl ) phenyl ]pyrazolo[.l , 5 -a ] - 
pyrimidine ; 

3-Chloro-4 , 5-dihydro-7- [ 3- ( tri f luoromethyl ) phenyl Jpyrazolo 
[ 1 , 5 -a ] pyr irnidine ; 



10 



3-Chloro-4, 5-dihydro-7-( 3-pyridinyl Jpyrazolo [ 1 ,5-a ]- 
pyrimidine; and the like. 



Example 39 

4 , 5-Dihvdro-4-methyl-7-[ 3-( trif luoromethyl ) phenyl ]- 
pyrazolol 1 , 5-a ] pyrimidine- 3 -carbon i tri le 

15 A mixture of 1.5 g of 4 , 5-dihydro-7- [ 3-( tri- 

f luoromethyl Iphenyl ]pyrazolo[ 1 , 5-a ]pyrimidine-3-carbo- 
nitrile (Ex. 19) and 220 mg of 60% sodium hydride dispersed 
in mineral oil in 50 ml of N, N-dimethylf ormami.de was stir- 
red at room temperature under nitrogen for 3 1/2 hours. 

20 Then one ml of iodomethane was added and the reaction mix- 
ture was stirred under nitrogen for~16 hours. The mixture 
was evaporated _iri vacuo and gave an oil. The oil crystal- 
lized upon trituration in n-hexane to give the product 
which was recrystal 1 ized from ethyl acetate : n-hexane (1:4) 

25 and this gave the denired product as yellow crystals, 
mp 120-122°C. 

Example 40 

4,5,6 ,7-Tetrahydro-7-[ 3- ( fri f luoromethyl ) phenyl ]- 
pyrazolo[ 1 , 5-a ] pyrimidine- 3 -car boxamide 

30 A solution of 3.44 g of 4 , 5-dihydro-7- [ 3- ( tr i - 

f luoromethyl )phenyl ]pyrazolo[ 1 , 5-a ] pyr imidine-3-carboxamide 
(Ex. 24) in 40 ml of trif luoroace tic acid was stirred under 
nitrogen and heated to 60oc i n an oil bath. Then 5.0 ml of 
trie thy Isi lane was added and the mixture was stirred at 

35 60°C for 24 hours. The reaction mixture was cooled and 
carefully poured into a beaker containing a 25% aqueous 
solution of potassium hydroxide and cracked ice. The pro- 
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duct which precipitated was extracted into chloroform. The 
chloroform was washed with water, dried over anhydrous 
sodium sulfate and filtered. The filtrate was evaporated 
in vacuo and gave crystals which were recrystallized from 
5 toluene-hexane to give the desired product, mp 152-154QC. 

Example 41 

4,5,6,7, -Tetrahydro-7- [ 3- ( tr i f luoro methy 1 ) phenyl ] - 
pyrazolo[ 1 , 5 -a ] pyr imidine- 3-carboni tr i le 
A mixture of 1.0 g of 4 , 5 , 6 , 7-tetrahydro-7- [ 3- 
10 ( trif luoromethyl )phenyl ]pyrazolo[ 1 , 5-a ]pyrimidine-3-carbox- 
amide, 0.44 g of potassium carbonate and 10 ml of ethyl 
chloroformate in 30 ml of p-dioxane was heated at reflux 
for 3 hours. The mixture was evaporated to dryness in 
vacuo. The residue was extracted with dichlorome thane and 
15 the combined extracts were filtered, then evaporated and 
gave 0.6 g of an oil. The oil was triturated with ether- 
hexane and gave 250 mg of a white solid. The solid was 
subjected to preparative thick layer chromatography, using 
chloroform:ethanol(10:l) . The product at Rf 0.64 was col- 
20 lected and separated and gave the product of the example as 

a white solid, mp 183-185°C. 

Example 4 2 

Phenyl [ 4 ,5,6 , 7- tetrahydro-7 - ( 4-pyridinyl Ipyrazolo- 

[ 1 , 5-a ]pyrimidin-3-yl jmethanone 

25 Tc a 20.0 g portion of phenyl [ 7-( 4-pyridinyl ) - 

pyrazolo[ 1 , 5-a ]pyrimidin-3-yl Jmethanone (prepared as des- 
cribed in Ex. 9) suspended and stirred in 100 ml of glacial 
acetic acid under nitrogen was added in portions 8.5 g of 
sodium cyanoborohydride, during this addition another 50 ml 

30 of glacial acetic was also added. After 3 hours the solu- 
tion was evaporated to dryness in vacuo . The residue was 
dissolved in dichloromethane and treated with saturated 
sodium bicarbonate until basic. The organic layer was 
separated and dried over anhydrous sodium sulfate. Evapor- 

35 ation gave a gummy solid. The solid was recrystallized 
from isopropyl alcohol and gave the desired product as a 
light yellow solid, mp 186-189°C. 



Example 43 

7- ( 3-Fluorophenyl ) -4 , 5 , 6 , 7-tetrahydropyrazolo [ 1 , 5 -a J - 

pyr imi dine- 3 -carbon i tri le 
To a 5.0 g portion of 7-( 3-f luoropheny 1 ) -4 , 5- 
dihydropyrazolo[ 1 , 5 -a ] pyr imidine- 3 -carbon i tri le { prepared 
as described in Ex. 23) in 50 ml of trif 1 uoroacet ic acid, 
stirred under nitrogen and heated to 60°C was added 7.2 ml 
of triethylsilane. Heating was continued for 4 hours, then 
the mixture was stirred at room temperature for 16 hours. 
The mixture was carefully poured into an ice cooled beaker 
containing 150 ml of water and 40 g of potassium hydroxide. 
The precipitate formed was collected, washed with water and 
dried. The solid was dissolved in dichlorome thane and 
filtered through hydrous magnesium silicate. Evaporation 
of the filtrate gave a white solid. Recrystal 1 izat ion from 
isopropyl alcohol gave the desired product, mp 146-148°C. 

Example 44 

7-( 3-Chlorophenyl ) -4 , 5 ,6 , 7-tetrahydropyrazolo[ 1 , 5-a ] - 

pyrimidine-3-carboni tr i le 
To an 8.0 g portion of 7- { 3-chloropheny 1 * -4 , 5- 
dihydropyrazolof 1 , 5-a ]pyrimidine-3-carboni tr: ie (prepared 
as described in Ex. 30) in 65 ml of tr i f luoroace t ic acid, 
stirred under nitrogen and heated to 55°C was added 7.3 ml 
of triethylsilane. The reaction mixture was stirred and 
heated at 60°C for 7 1/2 hours. The mixture was then care- 
fully poured into an ice cooled beaker containing 100 ml of 
25% aqueous potassium hydroxide. The precipitate which 
formed was collected by filtration and dissolved in chloro- 
form. The chloroform solution was washed with saturated 
sodium chloride solution, dried over anhydrous sodium sul- 
fate and filtered. The filtrate was concentrated Ln vacuo 
to give 6.8 g of white crystals. The crystals wer^ trit- 
urated with ether. The ether was collected and crystals 
formed. The crystals were washed with ether and gave 2.8 g 
of white crystals. The crude product, 2.b g, was chromato- 
graphed on a liquid chroma tograph using a silica gel column 



and eluting with 5% ethyl acetate/chloroform. The fraction 
containing the desired product was collected and evaporated 
in vacuo and gave crystals, mp 148-150°C. 

Example 4 5 

7- ( 3-Chlorophe nyi ) -4 . 5 . 6 , 7 , -tetrahydro-5-methyl pyrazolo- 

[ 1 , 5 -a ]pyri midine-3-carbonitri le 
To an unweighed amount of 7- ( 3-chloropheny 1 ) -5- 
methylpyrazolo[ 1, 5-a j pyrimidine-3-carboni trile (prepared as 
described in Ex. M) in a stirred mixture of one liter of 
tetrahydrofuran and one liter of methyl alcohol, under 
nitrogen was added 20.0 g of sodium borohydride, portion- 
wise. The mixture was stirred for 8 hours at room tempera- 
ture, then allowed to stand for 3 days providing two 
layers. The top layer was separated, dried over anhydrous 
sodium sulfate and filtered. The filtrate was evaporated 
in vacuo to give a yellow oil. The oil was dissolved in 
250 ml of chloroform and filtered through hydrous magnesium 
silicate and evaporated to a yellow oil. The oil was 
triturated with ether, forming crystals on scratching. The 
crystals were collected to give the. desired product as 
white crystals, mp 192-195°c. 

Example 46 

7-(4-Chlorophen yl )-4 , 5 ,6 , 7-tetrahydro-5-methylpvrazolo- 

[ 1 , 5-a ) pyrimid ine- 3-carbcni tri ie 
To a 17.2 g portion of 7- ( 4 -chloropheny 1 ) -5- 
methylpyrazoio[ 1 , 5-a ]pyrimidine-3-carboni tri le (prepared as 
described in Ex. 15) in a stirred mixture of one liter or 
tetrahydrofuran and one lite., of methyl alcohol was added 
under nitrogen 10.0 g of sodium V orohydride , portionwise. 
The mixture was heated to 55°C for 6 hours, then evaporated 
in vacuo to give a gummy solid. The solid was triturated 
with ether then collected by filtration. The solid was 
recrystallized from 800 ml of methyl alcohol and collected 
by filtration to give the desired product as white crystals, 
mp 215-217°C. 
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Example 47 

4,5,6, 7-Tetrahy d ro-7- 1 3- ( tr if luorome thyl ) phenyl j - 
pyrazolo[ 1 , 5 -a Jpyrimi dine -3 -carbon i tr i le 

To a stirred mixture of 14.0 g of 5-methyl-~ [3- 
5 ( trif luorome thyl ) phenyl JpyrazoloT 1 , 5-aipyr imid 1 " ne- 3 -car bo 
nitrile (prepared as described in Ex. 16) in 250 mi of 
glacial acetic acid, under nitrogen was added poirtionwise 
29.5 g of sodium cyanoborohydride . .The mixture was heate 
at 55-60°C in a water bath for 16 hours then was evaporat- 

10 _in vacuo to give a white solid. The solid was triturated 
with saturated sodium bicarbonate to neutralize to pH 7-3. 
The crystals were collected by filtration and dissolved i; 
200 ml of absolute ethanol by heating on a steam bath. Ti 
solution was evaporated i_n vacuo and gave 10.1 g of v.-hite 

15 crystals. The crude product was chromatographed on a 

Waters Prep. 500A Liquid Chromatograph using a silica gel 
column and eluting with ethyl acetate : hexane (35.65) and 
collecting fractions for two peaks. The second peak frac- 
tion was evaporated Lr\ vacuo and gave the product of the 

20 example as white crystals, mp 192-194°C. 

Example 48 

4,5,6, 7-Tetrahydro-7- [ 3- ( tr i f 1 uoromethy 1 ) phenv 1 ] - 
pyrazolo[l,5-a]pyrimidine-3-carbonitrile 

A mixture of 1.5 parts of 4 , 5-aihydro-7- [ 3-( tri- 

2 5 f luorome thyl ) phenyl ] pyrr zolo( 1 , 5 -a ] pyr imidine- 3 -carbon i - 

trile, 50 parts of ethyl acetate, 10 parts of acetic acid 
and 0.2 parts of 5% palladium-on-carbon catalyst was shakt. 
on a Parr hydrogenator under about 30 pounds of hydrogen 
pressure for 4.5 hours. The reaction mixture was filteree. 
30 and the mother liquor was concentrated to remove the sol- 
vent. The yellow oil which was obtained vas crystallized 
by trituration in ether. The crystalline product was 
recrys tal 1 ized from ethyl acetate by addition of hexane. 
The product 4,5,6. 7-tetrahydro-7 - [ 3- ( tr i f luorome thy 1 ) - 

3 5 phenyl ] pyrazolo ( 1 , 5 -/a } pyr imidine -3 -car boni tri le me 1 ted at 

181-183CC. 
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Example 49 

4,5,6, 7-Tetrahydropyrazolo[ 1 , 5 -a ] pyrimidine-3-carboxamide 

To a stirred mixture of 4.0 g of pyrazoio [ 1 , 5-a ] - 
pyrimidine-3-carboni trile in 200 ml of methyl alcohol under 
5 nitrogen at, room temperature, was added , one at a time, 3 
pellets of sodium borohydride. The mixture was stirred for 
several hours and then was allowed to stand at room tem- 
perature. The product was collected by filtration to give 
1.75 g of 4 , 5 ,6 , 7- tetrahydropyrazolo [ 1 , 5-a ]pyrimidine-3- 
10 carbonitrile, mp 206-207Oc. 

The preceding product, 1.75 g, was dissolved in 
concentrated sulfuric acid and stirred for 16 hours. The 
reaction mixture was carefully poured onto ice and made 
slightly basic with ammonium hydroxide. The precipitate 
15 was collected by filtration to give the product of the 
example as colorless crystals, mp 247-2480C. 

Example 5 0 

4,5,6,7, -Tetrahydro-2-methy 1 pyrazoio [ l,5-a]pyrimidine- 

3-carboni tr i le 

20 A stirred mixture of 7 . 32 g of 5-amino-3-methy 1 - 

pyrazole-4-carbonitrile and 10,0 g of ma lonaldehyde bis- 
(dimethylacetal ) in 50 ml of glacial acetic acid was heated 
at reflux for 6 hours. The reaction mixture was cooled and 
evaporated in vacuo The residue was partitioned between 

25 saturated sodium bicarbonate and dichlorome thane . The 

organic layer was dried over anhydrous sodium sulfate and 
passed through hydrous magnesium silicate. The eluent was 
evaporated to give 7.65 g of 2-methy lpyrazolo ( 1 , 5-a j pyr imi - 
d\ne-3-carboritrile, mp 179-181°c. 

30 To a stirred mixture of 5.0 g of the preceding 

product and 250 ml of methyl alcohol under niurogen was 
added sodium borohydride. The mixture was stirred at room 
temperature for several hours, then was concentrated. The 
residua was racrys tal 1 i zed from dichloromethane/n-hexane to 

35 give the desired product as colorless crystals, mp 170- 
17?.°C. 



4,5,6, 7-Tetrahydro-2-methylpyrazol o( 1 , 5 -a Jpyrimidine- 

3-carbc>:. ; de 
A 1.0 g portion c: A, 5, , tetrahydro-2-methyl- 
pyrazolo{ 1 ,5-a]pyrimidine-3-carboni crile was dissolved with 
stirring in 5.0 ml of concentrated sulfuric acid. The 
mixture was stirred for 6 hours at room temperature then 
poured onto ice. This mixture was made basic with concen- 
trated ammonium hydroxide and then was filtered to give the 
product of the example as a colorless solid, mp 234-236°C. 

Example 52 

4,5,6 ,7-Tet rahydro-2-methvl-5 , 7-dipropy lpyrazolo- 

[ 1 , 5 -a ]pyrimidine-3-c arboni trile 
A stirred mixture of 4.88 g of 5-amino-3-methyl - 
pyrazole-4-carbonitrile and 6.25 g of 4 , b -nonanedione in 
50 ml of glacial acetic acid was heated at reflux for 10 
hours. The reaction mixt e after reflux was worked up as 
described in Exampie 50 -. give l.tiO of 2-methyl -5 , 7-di - 
propylpyrazolol i,5-a jpyr: : d i ne - 3 -carboni t r i 1 e , mp 73-740 C . 

To a 2.0 g portion of the preceding compound in 
80 ml of methyl alcohol under nitrogen was added 0.33 g c: 
sodium borohydride, portionwise, whi.e the solution was 
stirred. After one hour the solvent was evaporated anc :no 
residue was partitioned between saturated sodium bicarbo- 
nate and dichloromethane and pun tied as hereinabove des- 
cribed to give the product of the example, mp 98-99o c . 

Example 53 

4,5,6, 7-Tetrahydropyrazolo[ 1 , 5 -a ] pyrimidine- 3 - 

carboxylic acid, ethyl est er 
A stirred mixture of 10.88 g of 5-amino-4 -py ra- 
zolecarboxylic acid, ethyl ester, 1.1.51 g of malona i dehvee 
bis (dimethyl acetal) and 100 ml of glacial acetic acid was 
heated at reflux for 16 hours, .hen worked up as described 
in Example 50 to give 7.8 g of py razo lo [ 1 , 5 -a ] pyr imidi r.o- 
3-carboxylic acid, ethyl ester. 



To a stirred mixture of 5.0 g or the preceding 
oroduct in 200 ml of ethyl alcohol plus 100 ml of methyl 
alcohol, under nitrogen at room temperature was added about 
1.0 g of sodium borohydride, portionwise. The reaction 
mixture was stirred for 16 hours and then was evaporated in 
vacuo. The residue was partiioned between saturated sodium 
bicarbonate solution and d ichlorome thane . The organic 
layer was passed through a short column of hydrous magnes- 
ium silicate and n-hexane was added to the eluent to 
crystallize the product. Recrys tal lization from dichloro- 
methane/hexane gave the desired product, mp 158-159°C. 

Example 5 4 

Phenyl (4,5,6 , 7- tetrahydropyrazolo [ l,5-a]pyrimidin- 

3-yl )me thanone 
A mixture of 1.87 g of ( 3-amino- IH-py razol -4 -y 1 ) - 
pheny lmethanone (prepared as described in U. S. Patent 
aDDlicat.on Serial No. 612,811, filed May 24, 1934), 1.64 c 
nt malonaldehyde bis(dimethyl acetal) and 25 ml of glacial 
acetic acid was heated at reflux for 6 hours. The solvent 
was evaporated and the solid was worked up as described m 
Example 50 and gave 1.70 g of phenyl pyrazolo [ 1 , 5 -a ]pyr imi - 

d l n- 3-yl -me thanone , mp 174-175QC. 

A mixture of 3.07 g of the preceding compound 
^prepared in the manner described above), 60 ml of N,N- 
dimethylf ormamide and 600 mg of 1C% palladium-on-carbon 
catalyst was hydrogenated with an initial pressure of 
15 lbs. of hydrogen until no additional hydrogen was 
absorbed. The resulting mixture was filtered to remove the 
catalvst and then evaporated to dryness. The crude product 
was partitioned between dichloromethane and saturated 
aqueous sodium bicarbonate solution and after separation, 
the organic layer was dried over anhydrous sodium sulfate 
and passed through a short column of hydrous magnesium 
silicate. The eluent was refluxed on a steam bath, with 
the gradual addition of n-hexane. When crystallization was 
noted, the solution was cooled and the solid was collected 
b" filtrtion to give the desired product, mo 173-174°c. 
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E xample 5 5 

2-Furanyl (4,5,6, 7-tetrahydropyrazolo[ 1 , 5 -a ] pyr imid i n - 

3-y 1 )methanone 
A mixture of 7.08 g of ( 3-amino-lH-pyrazol-4-yl ) - 
2-furar.ylmethanone (prepared as described in U. S. Patent 
appliction Serial No. 612,811, filed May 24, 1984), 8.20 g 
of malonaldehyde bis(dimethyl acetal ) and 100 ml of glacial 
acetic acid was heated at reflux for 8 hours. The solvent 
was evaporated and the solid was worked up as described in 
Example 50 to give 4.92 g of 2-f uranylpyrazolo[ 1 , 5-a ] - 
pyrimidir.-3-yl-methanone, mp 222-2240c. 

A mixture of 1.0 g of the preceding compound, 
100 ml of N,N-dimethylformamide and 500 mg of 10% 
palladium-on-carbon catalyst was hydrogenated and isolated 
as described in Example 54 to obtain 2-f uranyl ( 4 , 5 , 6 , 7- 

tetrahydropyrazolo[l,5-a]py r i m idin-3-yl)methanor.e, mp 138 _ 
139Q C . 

Example 56 

2,2-Dimethyl-l-(4, 5,6,7-tetrahydropyrazolod . 5-a ] - 

pyrimidi n-3-yl ) -1-propanone 
A mixture of 25.0 g of pivaloyl acetonitrile m 
50 ml of N,N-dimethylformamide dimethyl acetal was stirred 
at room temperature for 8 hours under argon and then the 
solvent was evaporated and n-hexane was added with stir- 
ring. The product was collected by filtration to give 

34.6 g of 2-[ ( dimethylami no ) me thy lene ] -4 , 4 -dimethy 1 -3- 
oxopentaneni tri le . 

A mixture of 18.0 g of the preceding product, 
15.0 g of aminoguanidine nitrate, 250 ml of ethyl alcohol 
and 11.0 ml of 10N soaium hydroxide was heated at reflux 
for 8 hours. The solvent was evaporated and water was 
added to yield an oily precipitate which crystallized with 
scratching. The precipitate was partitioned between satur- 
ated sodium bicarbonate and dichloromethane and worked up 
as described in Example 50 to give 9.68 g of product. A 
i-33 g amount of this material was recrystal 1 i red from 
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dichloromethane/hexane to give 1.02 g of 1 - { 3 -ami no- 1 H - 
pyrazol-4-yl ) -2 , 2-dimethyl -1 -propanone , mp 159-1G0°C. 

A stirred mixture of 3.34 g of the preceding 
product (prepared in the manner described above), 3.50 g of 
malonaldehyde bis(dimethyl aceta.l) and 100 ml of glacial 
acetic acid was heated at reflux for 8 hours. The reaction 
mixture was cooled and evaporated in vacuo and then parti- 
tioned and worked up as described hereinabove to give 
3,19 g of 2 , 2-dimethy l-l-pyrazolo [ I , 5-a ] pyr imidin-3-y 1 - 1 - 
propanone, mp 13Q-131°C. 

A mixture of 2.0 g of the preceding compound, 
40 ml of N,N-dimethylformamide and 400 mg of 10% palladium- 
on-carbon catalyst was hydrogenated and isolated as des- 
cribed in Example 54 to obtain the compound 2 , 2-dimethyl-l- 
(4,5,6, 7-tetrahydropyrazolo[ 1 , 5-a ] pyr imidin-3-y 1 ) -1 -pro- 
panone, mp 169-170°C. 

Example 57 

4 , 5-Dihydr o-7-[ 3-( trif luoromethyl ) phenyl jovrazo lo- 
( 1 , 5-a ]pyrimidine- 3-carboxylic acid 
A 3.37 g amount of 4 , 5-dihvdro-7- [ 3- ( trif luoro- 
methyl ) phenyl Jpyrazolof 1 , 5-a ] pyr imid i ne- 3 -carboxy 1 1 c acid, 
ethyl ester (prepared as described in Ex. 22) was added to 
a solution of 1.4 g of potassium hydroxide in 100 ml of 
ethanol. This mixture was heated at reflux for 5 hours, 
cooled to room temperature and evaporated to dryness in 
vacuo. The residue was dissolved in water and the solution 
was neutralized to pH 7.0 with concentrated hydrochloric 
acid. The white precipitate formed was collected by fil- 
tration, washed with water and dried in vacuo to give 2.5 g 
of the desired procuct as a whtie solid, mp 175-1770 C> 

Example 58 

7- ( 2 , 5-Dichloropheny 1 ) -4 , 5-dihyd ropyrazolo[ 1 , 5-a ]- 

pyr imi dine- 3 -carbon i tr i le 
A mixture of 98.3 g of 2 ■ , 5 ' -dichloro-3-dimethy 1 - 
aminoacrylophenone and 43.5 g of 3-ami nopy ra zo 1 e-4 -car bo- 
nitrile in one liter of glacial acetic acid was heated at 
reflux for 6 3/4 hours. The reaction mixture was cooled 
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and diluted with water to provide a precipitate which was 
collected, washed with water and dried in vacuo to give 
107.6 g of 7-12, 5-dichloropheny 1 )pyrazolo[ 1 , 5-a Jpyrimi- 
dine-3-carboni trile as pale yellow crystals, mp 202-204°C. 
5 To a stirred mixture of 59.7 g of the preceding 

product in 600 ml of glacial acetic acid, under nitrogen 
was added portionwise about half of 25.9 g of sodium cyano- 
boroh^dride. The mixture was then warmed on a steam bath 
with continued stirring until solution occured. The heat 

10 was removed and the remainder of the sodium cyanoborohydr ide 
was added under nitrogen and the reaction mixture was stir- 
red for an additional 2 1/2 hours. The yellow precipitate 
that formed was collected by filtration and washed with 
water and then neutralized by washing with a saturated 

15 solution of sodium bicarbonate. The precipitate was dried 
in vacuo to give 41.1 g of the product of the example as a 
light yellow solid, mp 222-223°C. 

Example 5 9 

7-( 4-Chlorophenyl ) -4 , 5-dihydropyrazolo [ 1 ,5-a )- 

20 pyrimidine- 3-carboni tr ile 

A mixture of 87.0 g of 4 * -chloro- 3-dime thy lami no- 
acry lophenone and 44.9 g of 3-aminopyrazole-4-carboni tr i le 
in 500 ml of glacial acetic acid was heated dt reflux for 
5 1/2 hours and then the precipitated product was collected 

25 by filtration, washed with water and dried to give 87.7 g 
of solid. The above filtrate was diluted with water to 
precipitate additional 13.6 g of solid. The combined pro- 
duct 101.3 g was combined with one liter of absolute 
ethanol and was heated to boiling and then the mixture was 

30 filtered hot to give 79.7 g of 7- ( 4-chloropheny 1 ) pyrazolo- 
[ 1 , 5-a ]pyr i mid ine- 3 -carbon i tri le , mp 2 4 4-24 Soc . 

To a stirred mixture of 46.8 g of 7-(4-chloro- 
phenyl )pyrazolo[ 1 , 5-a jpyrimidi ne- 3-carboni tri le in 1.2 
liters of glacial acetic acid under nitrogen and heated on 

35 a steam bath was added portionwise 30.0 g of sodium cyano- 
borohydride, heat: : and stirring was continued until all 
the solid was dissolved. The heat was removed and stirring 



wa.s continued. A solid mass formed and was collected by 
filtration. The solid was washed with water, then with 
aqueous ammonia, followed by water again. The solid was 
dried in vacuo to give 29.1 g of the product of the example 
a.s a whi^.e solid, mp 208-209°C. 

Example 60 

3-Chloro-4 , 5-dihydro-7- [ 3-( tri f luorome thy 1 ) phenyl - 

pyrazolo[ 1 , 5 -a ] pyrimidine 

To a stirred mixture of 13.3 g of 3-chloro-7- 
[ 3-( trif luorome thyl )phenyl ]pyrazolc[ 1 , 5-a ] pyrimidine in 
150 ml of glacial acetic acid, under nitrogen at room 
temperature was added portionwise 7.02 g of sodium cyano- 
borohydride. The mixture was stirred for 24 hours then was 
evaporated ir\ vacuo to give an oil. The oil was dissolved 
in dichloromethane and washed with saturated sodium bicar- 
bonate. The organic layer was separated, dried over 
anhydrous sodium sulfate, filtered and the nitrate was 
evaporated _in vacuo to give an oil which was then trit- 
urated with hexane. The crystals chat formed vere col- 
lected by filtration to give 6.7 g of the desired product 
as yellow crystals, mp 89-92°C. 

Example 6 1 

4 , 5 -Pi hydro- 7- [ 3- ( tr i f 1 uorome thyl ) pheny 1 ] pyrazolo- 

[ 1, 5-a]pyrimidine 

To a stirred mixture of 25.0 g of 7-[3-(tri- 
fluoromethyl )phenyl ]pyrazolo( 1 , 5-a ] pyrimidine in 250 ml of 
glacial acetic acid, at room temperature, under Nitrogen 
was added portionwise 14.92 g of sodium cyanoboroiiydr ide . 
The resultant solution was stirred for 24 hours, and then 
was evaporated iri vacuo to give an oil. The oil was dis- 
solved in chloroform and washed with saturated sodium 
bicarbonate. The organic layer was separated, dried over 
anhydrous sodium sulfate and filtered. The filtrate was 
evaporated _in vacu o to give a semi-solid which was chro- 
matographed on a silica gel column using a mixture of 25% 
ethyl acetate and 75% hexane as the solvent system. The 



product fraction was collected and evaporated to give 6.2 c 
of the desired product as orange crystals, mp 61-640C. 

Example 6 2 

7- ( 2 , 5-Dichlorophenyl ) -4 , 5 , 6 , 7- tetrahydro-6 -me thyl - 
pyrazolo[ 1 , 5 -a ]pyrimidine-3-carboni trile 

A mixture of 50.0 g of 2 , 5-dichloroace tophenone 
and 50 ml of N, N-dimethylacetamide dimethyl acetal was 
stirred and heated at reflux for 12- 1/2 hours. The mixture 
was then cooled and evaporated ir\ vacuo to give an oil 
which crystallized on scratching to give a dark red solid. 
This was collected and washed with hexane/ether to give 
58.8 g of 1- ( 2 , 5-dichloropheny 1 ) -3- ( dimethy lamino ) -2- 
buten-l-one as a red solid . 

A mixture of 58.8 g of the preceding product and 
24.5 g of 3-aminopyrazole-4-carboni trile in 400 mi of 
glacial acetic acid was heated at reflux for about 5 hours. 
The reaction mixture was cooled and was diluted with water 
and th£ precipitate that formed was collected by filtra- 
tion. Thi.s was washed several times with water and dried 
to give 68.5 g of 7- ( 2 , 5-dichlorophenyl ) -5-methy Ipyrazolo- 
[ 1 , 5 -a ]pyrimidine-3-carbonitrile as a light yellow solid, 
mp 229-230°C. 

To a stirred mixture of 68.5 g of the above pro- 
duct in one liler of giacial acetic acid warmed on a steam 
bath was added, under nitrogen, portionwise, 28.4 g of 
sodium cyanoborohydride . Heating and stirring was con- 
tinued for about 6 hours, then an additional 21.6 g of 
sodium cyanoborohydride was added and stirring and heating 
was continued for 5 1/2 hours. The reaction mixture was 
filtered hot to remove insoluble material totaling 23.1 g 
(A). The filtrate was cooled in an ice bath to crystallize 
a solid which was collected by filtration and washed with 
water to yield 21.9 g (B). The filtrate from (B) was 
diluted with water to give an additional precipitate which 
was collected after standing and gave 19.07 g (C). 
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A mixture comprised of 10.0 g of (A), 10.0 g of 
(B) and 10.0 g of (C) was stirred in 150 ml of methanol and 
500 ml of tetrahydrof uran , under nitrogen and then 12.44 g 
of sodium borohydride was added portionwise. The mixture 
was heated under reflux for 7 hours and then filtered hot. 
The filtrate was cooled to room temperature and water was 
added to separate and oil which was extracted into chloro- 
form. The organic layer was separated, dried over anhy- 
drous sodium sulfate and filtered. The filtrate was 
evaporated in vacuo to give an otf-white solid which was 
triturated with ether/hexane to give 19.4 g of the product 
of the example as a white solid, mp 184-185°C. 

Example 6 3 

7-( 3, 4-Dichlorophenyl ) - 4 , 5-dihydropyrazolo [ 1 , 5 -a ]- 

pyrimidine- 3 -carbon i trile 
A mixture of 50.0 g of 3 , 4-dichloroacetophenone 
and 75 ml of N,N-di methyl f ormamide dimethyl acetal was 
heated under reflux for 6 hours, then allowed to cool for 
16 hours. The crystalline precipitate was collected by 
filtration, washed with hexane and dried. The addition of 
hexane to tne above filtrate precipitated some additional 
product which was collected by filtration. Tne precipi- 
tates were combined, washed with hexane and dried i^n vacuo 
to give 55.0 g of 3 ' , 4 ' -dichloro- - dimethy laminoacry lo- 
phenone as bright yellow crystals. 

A mixture of 55.0 g of the preceding product and 
24.3 g of 3-aminopyrazole-4-carboni tri le in 500 ml of 
glacial acetic acid was heated at reflux for 5 hours. The 
reaction mixture was allowed to stand at room temperature 
for 16 hours. The ^olid that separated was collected by 
filtration, washed with water, then aqueous ammonia, fol- 
lowed by additional water. The product was dried in vacuo 
to give 62.5 g of 7- ( 3 , 4-dichloropheny 1 ) pyrazolo [ 1 , 5-a ] - 
pyrimidine-3-carboni tr i le as light yellow crystals. 
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A 25.0 g portion of the preceding product was 
then combined wi th one i i ter of acetic acid and to this 
mixture was added excess sodium cyanoborohydride in por- 
tions. The mixture was stirred for two days under nitrogen 
while the temperature was maintained by a steam bath. The 
solid that precipitated from solution was recrystallized 
from ethanol to give 12.0 g of 7- ( 3 , 4-dichloropheny 1 ) -4 , 5- 
dihydropyrazolo[ 1 , 5 -a ]pyrimidine-3-carboni trile as a 1 ight 
yellow solid, mp 254-256°C. 

The 4,5-dihydro and 4 , 5 , 6 , 7- te trahydropy razolo- 
[ 1 ,5-a]pyr imidines are useful intermediates in the synthesis 
of compounds of the invention 4 -[( subs t i tu ted) a 1 ky 1 car- 
bony 1 ] -4 , 5-d ihydro and -4 , 5 , 6 , 7- te t.rahydro- 7- [ ( subs t i tu ted ) - 
phenyl ]pyrazolo[ 1 , 5-a ] pyrimid ine-3-carboni tr i les represented 
by the following formula: 




\ 

°=C-(CH 2 ) n -« 



V 



wherein N, R2 , R4 , R5, R7 and R\q Ci ' e as defined in 
formula la or lb, above. 



The novel 4- [ (substituced) alky] -arbonyl ] - 
4 5-dihydro and -4 , 5 , 6 , 7-tetrahydro-7- [ (substi- 
tuted) phenyl ]pyrazolo [ 1 , 5-a]pyrimidine-3-carbonitn- 
le compounds of the present invention may be. readily 
prepared as set forth in the following reaction 



scheme : 





( 3 ) 



- AS - 



10 



15 



In accordance wilh the reaction scheme, above, an 
amine (1) where Z and Rio are as described above is reacted 
with a haloalkanoyl-4,5-dihydro or -A , 5 , 6 , 7- tetrahydro- 7- 
substituted phenyl pyrazolof 1 , 5-a ] pyr imid ine- 3-carboni tr i le 
(2) where n, R7, R2 , R4 and R5 are as described above, X 
is a halide such as chloro or iodo, and an alkaline 
carbonate in toluene at reflux giving the products (3). 

The pharmacological activity of these compounds 
of this invention is demonstrated in the following tests. 

A test used to assess antianxiety effects is 
non-conditioned passive avoidance procedure described by 
J. R . Vogel, B. Beer and D. E. Clody, "A Simple and Reli- 
able Conflict Procedure for Testing Antianxiety Agents 1 ', 
Psychlopharmacologia , 2J_, 1-7 (1971). A conflict situa- 
tion is induced in rats by a modification of this method 
as described for Table II, above. Results of this rn 
vivo test on representative active compounds of the present 
invention are given in Table VI. 



20 



25 



30 



TABLE VI 



Conflict Procedure in Rats 



Compound 


Dose 
(mg Ag ) 


Resui t 

(No. Of ShoCKSj 

per 3 mi n . ) 

1 


4 , 5-Dihydro-4-( (4-methyl-l- 
p; perazinyl ) acetyl ]-7-[3-(tri- 
f luoromethyl Jphenyl Jpyrazolo- 
[ 1 /5-a ] pyr imid ine- 3-carboni tr 1 le , 
, dihydrochlor ide 


25 


17.4 


4- [ [ 4- ( 2-Cyclohexy lethy 1 ) -1 - 
pi perazinyl ] acetyl ] -4 , 5-dihyaro- 
7- [ 3- ( tr i f luoromethy 1 ) pheny 1 ] - 
pyrazolol 1 , 5-a ] pyr imid ine -3 - 
carboni tr i le 


25 


18 . 0 



Another test utilized for the 
determination of anxiolytic activity is the 
measurement of the ability of a test compound to 
inhibit the binding of tritiate benzodiazepines to 
brain-specific receptors of mammals. A modification 
of the method described by R. F. Squires, et al., 
Nature, 266 (21), 732 {April, 1977) and H. Mohler, 
et al. , Science, 198, 849 (1977) was employed. 

Male albino rates (Wistar strain, 
weighting 150-200 g each) were obtained from 
Royalhart Farms. 3 H-Methyldiazepam (79.9 Ci/mmol) 
and 3 H-methyl-f lun i trazepam (84.3 Ci/mmol were obtained 
from New England Nuclear. The test compounds were 

jiubilized in d imethy l tormamide , acetic acid, ethanol 
or hydrochloric acid. The procedure described for 

Table III, above, was followed. 

The results of this rn vitro test on. repre- 
sentative compounds of this invention are eiven in 
Table VII . 
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TABLE VII 

Inhibition of the Binding of ^H-Benzodiazeoine 
to Brain-Specific Receptors of Rats 



1 

Compound 


% Inhibit; 


4 , 5 -Di hydro-* 4 - [ ( 4-methyl-l-piperaziny 1 ) - 
acetyl ]-7-[ 3- ( trif luoromethyl ) phenyl ] - 
pyrazolof 1 , 5 -a Jpyri mi dine- 3 -carbon i tri le 


4 1 


4 , 5 -Di hydro- 4 - ( [ 4- ( phenyl mc thy 1 )-l-pipera- 
z i nvl 1 ace tv 1 l-7-f3-(trifl uorome thv 1 ) Dhen v I ]- 
pyrazolo( 1 , 5 -a ]pyrimidine-3-carboni tr i le 


17 


4 [ [ 4-( 3 , 4 -Dichioropheny 1 )-l -piperaziny 1 J - 
acetyl ]-4 , 5 -di hydro- 7- ( 3-( tri f luoromethyl ) - 
Dhenvl 1 Dvrazo lo f 1 * 5 -a 1 ovr imidi ne — 3 -car bo- 
ni trile hydrochloride 


12 


4-[ ( Dihexy lami nc ) acetyl j-4,5-dihydro-7-[ .. - 
( trif luoromethyl ) phenyl ]pyrazolo( 1 , 5 -a J - 
pyrimidine-3-carboni trile 

i 


24 


1 

4 , 5-Dihydro-4- [ (4-[ 2 - ( 4 -morpho 1 i ny 1 )-2- | 
oxoe thy 1 ]-l-piperazinyl ] acetyl J -7- ( J-( tr i - 
f luoromethyl )phenyl )pyrazolo[ 1 , b-a ] pyr imi - 
d i ne- 3 -carbon i trile 


41 


4-( 2 - [ 3-Cyano-7-[ 3- ( tr i f 1 uorome thy 1 ) - 
pheny L Jpyrazolo[ l,5-a]pyrimidin-4(5H)-yl ] - 
2 -oxoe thy 1 ] -N - ( 1 -me thy lethyl )-l-piperazine- 
ace tamide 


41 


4 , 5-Dihydro-1- ( [ 4-( 2-oxo-2-{ 1-pyrrolidinyl}- 
e thyl ] -1-piperazi nyl ] ace ty 1 ] -7- [ 3- ( tr i - 
f luoromethyl ) phenyl ] pyrazolol 1 , 5 -a ) pyr imi - 
dine-3-carboni tri le 


33 



4-[ [ 4-( 2-Cyclohexy i ethyl )-l-piperazinyl J - 
acetyl ] -4 , S-dihydro-7- ( 3- ( tr i f luoLome thy 1 ) - 
phenyl j pyrazolol 1 , 5 -a ] py t imidine-3-carbo- 
ni tr i le , d ihydrochlor ide 

4 - ( 2 - [ 3-Cyano-7 - ( 3 - ( tr i f 1 uor^.nethy 1 ) pheny 1J 
pyrazolol l,5-a]pyrimidin-4(5H)-yl ] -2-oxo- 
ethyl ] - 1 -pi peraz i necar bcxy 1 ic acid, ethyl 
ester 



45 



4 



51 



10 



15 



20 



r\ r 



30 



TABLE VII (con tinned^ 



ConiDOund 



V Inhibition 



4 - [ [4-(2-Furanyicarbonyl )-l-piperazinyl ] - 
acetyl ] - 4 ,5-dihydro-7-[ ( 3-trifl uorome thy 1 ) - 
phenyl ]pyrazolo(i,5-a] pyr imidine-3-carbo- 
ni tri le , hydrochloride 

4,5-Dihydro-4-{l-piperaz inyl acetyl ) -7 - ( 3- 
( tr i f 1 uorome thy 1 ) pheny 1 ]pyr^zolo[l,5-aJ- 
pyrimidine-3-carbonitrile 

4 - ( 2 - ( 3-Cyano-7-( 3 - ( trifl uorome thy 1 ) pheny 1] - 
pyrazolo [ l,5-a]pyrimidin-4(5H)-yl ) - 2 -oxo- 
e thy 1 ] -N- pheny 1-1-piperazi necarboxamide 

N-(5-Chloro-2-met ho xy phenyl ■ - 4 - [ 2 - [ 3-cyano- 
7-[3-( trifl uorome thv 1 
[ 1 , 5-a]pyrimidin-4 ( 5 H 
piperazineacetamide 



4.5,6, 7-Tetrahydro-4 - 
piperazinyl jacetyl J - 7 
pheny 1 ]pyrazoio( 1 , 5 - a 
n l ~ r i 1 e 

4,5,6 , 7-Te trahydro-4 - 
piperazinyl jacetyl J-7- 
phenyl jpyrazolof 1 , 5-a 



phenyl jpyrazolo- 
-yl j-2-oxoethyl ]-l- 



i 4-phenylmethyl-l- 
t 3 - ( tri f I'jorcmethy I ) 
cvriro±dine-3-carbo- 



14- 
f 3- 
pyr 



( pheny 1 methyl ) -i - 
{ tri : 1 uorome thv i ) 
i m id : r.e - 3 - carbo- 



nitrile, dihydrochiorid^ 



L 



12 



25 



24 



i 4 



Certain of the novel compounds of the 
present invention are active hypotensive agents at 
nontoxic doses when administered to mammals. These 
compounds were tested for hypotensive activity by 
the method of P. S. Chan and D. W. Poorvin, Clinical 
and Ejcperimental Hypertension, 1 (6) , 817-830 
(1979) as described for Table IV, above. 



i ■ 



T h e 



r-S'j ! i s of ihi s Los « 



: • s II ! . J i l V ' 



compounds of rhe present invent, - i n 

Table VIII. 

TABLE vm i 

Reduction of Mean Arterial Blood Pressure in 



Spontaneous 1 y Hyper tens i ve Rats 



Compound 






j ?4ABP/rrjnHc . 
! 


4 , 5 - D i h y d r o - 4 - f [ 4- ( Dhenvl me thv ' * - ; 
zinyl lacetvi ]-7-(3-(tri £ luorome thv 
pyrazolo( 1 , 5 - a ] pyr lm i d i ne- 3 -carbon 


- *-> i 
10 D 

* 

i t r 


h e n v 1 J - 
lie 


1 \ '?() 

; 

; 


4 , 5 - D i h vdro- 4 f 4 - ( nhenv i me r h v 1 ) - 1 
ziny 1 ]acety lj-7-[3-(tri:l uorome thy 
py razolo [ 1/ 5 - a jpyrimidine-3-carbon 
dihydrochloride 


-pi 
1 / p 


i 

pera- | 
h e n y i J - | 

i 

i 


i — , — 

i \ / 

1 


4 - [ [ 4 - [ ( 4 -Chi oropheny 1 ) pheny lme t hy 
piperazinyl Jacetyl j -4 , 5 -d i hydro- 7 - 
f luorome thy 1 ) phenyl jpyrazolo( 1 , 5 -a 
3-carboni tr i le 


1 i " 

i ■ — 

i py 


i 

* 

i 


i Jl 


4 , 5-Dihydro-4 - ■ i 4 -phenyl - 1 -pi per ~: 
acetyl ] - 7 - [ 3 - \ t r : : 1 jcrcme t hv , p.-.-- ;;■ 
[ 1 , 5 -a ] py r irruc : r.e- 3 -carbon : :r: . •_• 




\ 

^ 1 




4 - [ [ 4 - ( 2 -Ch lor o pheny 1 ) - I - pi pera z ; :v 
4 , 5-dihydro-7- [ 3 - ( trif luorome thy . ; 
pyrazolof 1 , 5-£ ! py r l mi d i ne - 3 -:a r :; ; 


i 

j.ne p. v i. I - 

* * 

e 


' : 4 


4 , 5 - Di hydro - 4 - [' [ 4 - ( 2 - py r lm i a i r. y ! - : 
ziny 1 Jacetyl ) - 7- ( 3 - ( trif luorome:::;.-: 
py ra zo 1 o [ i , 5 - a 1 py r i mi d i ne - 3 -ca r ocr. ; 


■ ~ P - 
i or 

t r : 


1 

i 

l pe r a - j 

1 1 - * * : - i ) 

> i e 


* s — 



! 



Compound 



4 (U-^-r l-uoropnenyl )-l- pip erazmyl Jacetvi ]- 
4, 3 -cinyaro-7-[ 3-( tnf luoromethyl Johenyl J- 
•?yra:oio[ i , 5-a Jpyr imidine-3-carboni tr< >e 



I 4 [ 3-( 4-( ( 4-Chloropheny i )methvl j-lrDipe-a- 
zinyi j -i-oxopropyi ]-4, 5-d ihvdro-7- [ 3- ( t- i - 
r luoromethyl ) phenyl ] py ra zol o [ 1 , 5 -a ] P y r imid i ne 
3-carnoni tr i le _ 

4 ' 5-Dihycro-4 - [ (4- [ 2- { 4-morohol inyl } -2-oxo- 
euhyi -i-piperazinyi jacecvl ] -7- ( 3- ( tr i : iuoro- 
metnyl Ipnenyi jpyrazoio[ i , 5-a ] py r imi d i ne- 2 - 
, caroon i:n'i c- ~ 

U - ( 2 - | 3 -Cy ar.o - 7 - [ 3 - ( t r i : 1 uoromethvl ) ohen v 1 J - 
j py r a z o i o ; l , 5 -a j py r i m i d i n - ; ( 5 H ) - v 1 ] - 2 - oxo - 

jethyll-N-( i-aiethylethylj-i-piperazineacetamic^ 



* I [ 4 - t s i s • 4 - f 1 uoroohe r. : i ) x 



.. e t n y i j - i — r; i ^"3 r j - 

i - - n . ; aco:y: ] - , ; -a i hyd ro- 7 - ( 3 - ( tr : : 



methyl i phenyl | pyrazolo [ \~i-a J ?vrim>di:^-°- 



r yar.o / - i j - ; tr i : : •jorome thy 1 ) ahen v ' i- 
|pyra-:oiO[ . , j -a jpyr irrudi n- f ~H)-yl ]-2-o-<o- 
,etny: .' -N- phenyl - 1 -pipera;*; r.ocarboxaniide 



I N- { S -Ch 1 o r c - 2 -m*= r iox v - - — -a ii ro 



1 7~i 3 - ( : r i : • uoromethv i ) :;n._-:; 



y - j pyrazol o[ 1 , 5-a I - 
pyrimi«in-4( 5H)-yl ] -2-o:<o-.nvl ] - 1 - pi - i ^ - 

acetamifjo * ft--*-*.- 

j4,5-Dihyqrc-4-([.;-(2-propenyl)-l- piD era2invn-i 
: acetylj-/- u -(tri:i uoromethy 1 ) phony 1 1 pvrazo lo- 
j l i , d -a j pyr in: d i ne- -carbon l t r i 1 e 

4-[ ( 4-CycloDutyi -1 -piperazinvi Jacetvl ]-4 5- 
a 1 n ycro - 7 - [ 3- ( t r 1 £ 1 uor ome t h y 1 ) pheny l'] pv razo i o- 
t 1 , D-a lpyrimiame-3-carboni nri ie 

j 4 , 5-Dihydro-4-( ( 4-( 1 -me thy le thy 1 )-L-pipera- 
j zi.-.yl Jacetvi j -1- { 3- ( tr 1 f luoromethyl )phenvl | - 
1 py ra zo 1 o i : , -a j pyr : m idi ne - 3 -ca r bon 1 tr 1 ; 



The novel compounds of the present 
invention possess the ability to enhance neural 
function i,: warm blooded animals affected by 
behavioral neurological problems, including the 
cognitive deterioration associated with decreased 
neuial function which occurs with cerebral 
insufficiency, aging, dementia, and similar 
conditions . 

A useful in vivo test associated with 
decreased neural function in mammals is the Passive 
Avoidance Anoxic Induced Amnesia Test. This test is 
used to determine the attenuation of anoxic induced 
amnesia in mice treated with drug, as compared to 
saline treated control animals with no drug. 

A shock-motivated, single trial, 
step-though passive avoidance procedure is used. 
Groups of 25 Swiss-Webster, middle-aged mice (9 
months of age) are place singly in the front chamber 
of a 2-chamber box and are allowed to voluntarily 
cross into the rear chamber. As scon as the mouse 
enters the rear chamber, a door automatically traps 
the animal and a mild electric "shock (0.4 mA for 4 
seconds) is delivered to its feet. Following the 
foot shook, the mice are initially placed in an 
anoxic environment (0% oxygen) for 12 seconds, which 
quickly induces unconsciousness. They are then 
placed in an hypoxic environment (15% oxygen) for 
four minutes which prolongs the oxygen deprived 
state, maintaining unconsciousness. All testing is 
performed 24 hours later, and in all cases the mice 
appear fully recovered from the previous 
anoxic/hypoxic treatment. All test compounds are 
administered intraperitoneal^ at a dose of 10-200 
mg/kg, 30 minutes prior to training the testing. 
Control animals are injected intraperi toneally only 
with saline at 0.01 ml/g of body weight. 



The latent period prior to entering the 
rear chamber is recorded for both training and 
testing sessions. The greater the memory of being 
shocked, the greater the reluctance to enter into 
the rear chamber and the higher will be the latent 
period prior to re-entry. An improvement 
(lengthened latency) of 30% over saline control 
scores is considered active. The result of this 
test on a representative compemnd of the present 
invention appears in Table IX . 



TABLE IX 

Passive Avoidance Anoxic Induced Amnesia Test 



1 

* 


Dose 


1 
1 


Compound 


(mg/kg ) 


% Improvemen 



h , 5-Dihydro-4-[ [ 4- { phenyl methyl ) - 
piperazinyl J acetyl j - 7- [ 3 - ( tn - 



1 

- i 



! r lucromethyl ) phenyl Jpyrazoio- 
; ( 1 , 5-a lpyrimidine-3-carboni trii 



100 
200 



65 
93 



The compounds of this invention are useful 
as antidepressant agents in warm-blooded animals as 
verified in the following tests. First, the 
antidepressant properties of these compounds were 
tested by measuring their ability to counteract 
depression induced in animals by the administration 
of t trabenazine methanesulf onate . Each test 
compound was administered orally to lo mice at a 
dose of 25 mg/kg of body weight. Thirty minutes 
later, tetrabenazine methanesul f onate was 

administered intraperitoneally to each mouse at a 
dose of 39 mg/kg of body weight, which dose is known 
to depress markedly the exploratory behavior of 
normal mice. Thirty minutes later the mice were 
tested for their exploratory behavior was described 



by E. Greenblatt and A. C. Osterberg, Toxicology and 
Applied Pharmacology, 7, 566-578 (1965). A compound 
is considered active if 3 or more of 10 mice are 
protected against the tetrabenazine-induced effects. 

The results of this test on representative 
compounds of this invention appear in Table X . 

TABLE X 



Tetrabenazine-induced Depression 



Compound 



4,5-Dihydro-4-[ [ 4- ( phenylme thyl ) -1 -piperaziny 1 ] - 
acetyl -7-[ 3-( trifluorome.-.hyUphenyl Jpyrazolo- 
l 1 , 5 -a Jpyrimidine-3-carbor.itri le 

4,5-Dihydro-4-[ [ 4-[ ( 3-methoxypheny 1 )methy'> 
piperazinyl ] ace ty 1 ] -7- [ 3- ( tr i £ 1 uorome thy 1) pheny 1 ]- 
pyrazolol 1 , 5 -a ] pyrimidine-3-carboni tri le 

4,5-Dihydro-4-[ [4-[ ( 3-methoxvpheny 1 Jmethvl ]-l- 
piperazinyl Jacetyl ]-7-[ 3- ( tr i f 1 uorome thy! ) pheny 1 ]- 
pyrazolol i . 5 -a ] pyr imidine- 3 -carboni tri le , 
dihydrochioride 

4-( [ 4-( i , 3-3enzodioxol-5-ylmethyl )-l -piperaziny 1 l- ; 
acetyl j-4,5-dihydro-7-( 3-(trif !-oromethyl )- 
phenyl ] pyrazolol 1 . 5 -a ] py r imid i ne - 3 -carboni tr i 1 e 



Resul t 



Active 



Active 



Active 



Ac t i ve 



I 



The activity of the compounds of this 
invention as antidepressant agents was further 
verified in the following test which measures the 
ability of a test compound to inhibit 3 H-imipramine 
binding to human platelet membranes. 

Platelet membranes were obtained using che 
procedure described by Wennogle, L. P., et al. 
Pharaac. Biochem. Behav. , 15, 975 (1981). Fresh 
human platelet concentrates (less than 48 hours old) 
were obtained from the New York Blood Center. These 
concentrates were prepared in a citrate-dextrose 
anticoagulant using standard techniques. Platelets 
were washed twice by centri f ugat ion (2500 x G, lo 



minutes) ir. 50 volumes of an antiprotease buffer 
containing 0.005M Tris potassium chloride, 0.12M 
sodium chloride, 0.05M Tris pH 7.5, 0.025 'Jnits/mi 
aprotinin, 0.05 M g/m pepstatin, 2 x 10 -5 bacitracin, 
> 3mM ethylenediaminetetraacetic acid and 1 . omM 
ethyleneglycol-bis ( 8-aminoethyl ether) -N, N 1 -tetra- 
acetic acid. Antiproteases have been shown to 
inhibit the breakdown of the 3 H-imipramine receptor 
[Wennogle, L. P., et al. (vide supra)]. All 
procedures were conducted at 0°C using plastic 
laboratory-ware throughout the platelet membrane 
preparation. Platelets were resuspended in 2 0 
volumes of buffer and sonicated 3 times using lo 
second bursts of a Branson sonifier (cell disrupter 
350) at setting 6 (standard 3/4 inch horn), keeping 
the sample on ice throughout the procedure. 
Platelet membranes were then washed twice at 18,000 
x G for 20 minutes with 50 volumes of the 
antiprotease buffer and resuspended to 3.0 mg. 
protein/ml using the Bradford protein analysis with 
bovine gamma globulin as standard. Membranes were 
used immediately or stored ' frozen in liquid 
nitrogen . 

The displacement of 3 H-imipramine binding 
to human platelet membranes was performed 
essentially as described by Paul, s. M. , et al. , 
Life Sci., 25, 953 (1980) with the 'following 
modifications. Membranes (0.3 mg pre tein) were 
suspended in antiprotease buffer with both 3.0 mH 
H-imipramine (New England Nuclear) and displacing 
drug or buffer in a total volume of 250 u l in glass 
test tubes. Samples wore incubated for 90 minutes 
at 0°C, then diluted to 5 ml in 0.12M sodium 
chloride, O.OO^M potassium chloride, 0.05M Tris pH 
7.5 (wash buffer) and immediately filtered through 
GF/B Whatman Filters and washed twice with 5 ml of 
wash buffer. Filters were counted in a liquid 
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15 



20 



25 



30 



35 



scintillation counter after addition of Becknan HP 
Scinti.Mant . 

Non-specific binding of 3 H-imipranine was 
defined as that fraction (generally 35%) of 
radioactivity that was not displaced by 10 M 
desmethylimipramine. Specific binding was 

determined by subtraction of this non-specific level 
from values for total 3 H-imipramine binding which 
were measured by incubating 3 H-in»ipramine in the 
absence of displacing drug. Compounds were tested 
in duplicate test tubes at a concentration of 1g m. 
Compounds which inhibited binding by more than 50% 
were considered to be active. 

The results of this test on representative 
compounds of this invention appear in Table XI 

TABLE XI 

inq to Human Platelet Membranes 



Compound 



j % Inhibi t ion 



! 4 ' 5-Dihydro-4-l I 4-[ ( 3-me thoxyoheny 1 ) methyl j-j 
1 -piper azinyl ] acetyl ]-7-[ 3-f trifiuoro- I 
methyl ) phenyl ]pyrazolo( 1 , 5 -a ] ovrimidine-3- 
carboni tr i le 

4 - [ [ 4- ( 1 , 3-Benzodioxol - 5 -v i me thy 1 ) - 1 - 
piperazinyl ] acetyl ] -4 , 5 -a 1 h > -J r o-7 - ( 3 - ( tr i - 
f luoromethyl ) phenyl Ipyrazoi o{ 1 , 5-a ]pyri mi- 
dine- 3 -carbon i tri le 

4-[ ( 4-[ 2- (Dime thy 1 ami no ) ethyl ]-l -pipera- 
zinyl ] acetyl ] -4 , 5-dihydro-7- [ 3- { tri f luoro- 
methyl )phenyl ]pyrazolo( 1 , 5-a J pyr imidi ne-3- 
carboni tr i le , di hydrochloride 

4-[ [ 4- [ 3- ( Dimethyl ami no ) propyl ) -1 -pipera- 
zinyl ] acetyl ] -4 , 5 -di hydro- 7- [ 3-( trifluoro- 
methyl ) phenyl ]pyrazolo[ 1 , 5 -a ) py r imid i ne- 2 - 
carboni tri le 



4-[ 3-f 4-( { 4-Chloropheny 1 ) methyl ]-l-pipera- 
j zinyi ] -1 -oxopropyl ] -4 , 5 -di hydro- 7- [ 3- tr i - 
! f luoromethyl ) phenyl )pyrazolo( 1 , 5-a Ipyrimi- 
fdine- 3 -carboni tri le, dihvdrochior ide 



73 



81 



7 2 



89 



85 



'j«3 



TABLE xt (continued ) 





V- uinpc/unQ 


% Inhibition 


5 


4-( [4-( ( 4-Chlorophenyl ) methyl ] -1-pipera- 
zinyl Jacetyl ]-7-[ 3- ( ti i f luoromethy 1 J phenyl!- 
pyrazolol 1 , 5 -a Jpyrimidine- 3 -carbon i tri le 


84 

i i 


10 


4 ,5-rihydro-4-[ 1 -oxo-3- [ 4- ( phenylmethy 1 )- 
1-piperazinyl ] propyl ]-7-[ 3-( trif luoro- 
me thy 1 ) phenv 1 1 nvr a ?ni nf ) -» in,r^; „, j .• -» 

carbonitrile " 


j 

80 j 




4 , 5 ,6 , 7-Tetrahydro-4- [ [ 4- ( 3-phenoxypropy 1 ) - 
1-piperazinyl Jacetyl J -7- [ 3- ( trif luoro- 
methy 1 ) phenyl ]pyrazolo[ 1 , 5-a ]pyr imidi ne- 3- 
carboni tri le 


57 

! 
I 


15 


7-( 2,5-Dichlorophenyl )-4 , 5-dihydro-4 - [ 1- 
oxo-3-[4-(phenylmethyl ) -1 -piperazmy 1 [pro- 
pyl ]pryazolo( 1 , 5-a ]pyrimidine-3- 
carboni tri le 


1 

7 * ! 

j 

f 



20 



25 



30 



The hypoxic survival test is a useful ±n 
vivo test for measuring the effectiveness of cental 
nervous system-acting drugs in enhancing survival in 
an hypoxic environment relative to the known 
parasympathomimetic agent physostigmine. This assay 
shows the enhanced survival of animals in an hypoxic 
environment after treatment with drug as compared to 
saline-treated control animals. 

Extensive testing has demonstrated that 
under conditions of lo% oxygen, only 5 -20% of 
control mice survive after 5 minutes, whereas 60-80% 
of the physostigimine-treated mice survive. Drugs 
are tested by intraperitoneal injection of groups of 
mice 30 minutes prior to placing them in an hypoxic 
environment and measuring survival. The rationale 
of this test is that drugs which enhance survival 
under hypoxic conditions without ccr.comitant 
depression or sedative side effects, do so bv 
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enhancing brain metabolism, i.e., by improving 
energy supply relative to demand and so preserving 
normal brain function under conditions of reduced 
energy metabolism. Considering the dependence of 
the brain on a constant supply of energy, drugs 
which have this property may have many far-reaching 
therapeutic indications , including aiding recovery 
from stroke and closed head injury and reducing :he 
deleterious effects of age-related central nerve us 
system deficits. For example, deficiencies in 
energy metabolism are thought to contribute 
significantly to the neurochemical and 
neurophysiological dysfunctions of aging and senile 
dementia . 

In the hypoxic survival test, groups of 2 0 
Royal Hart nice (6 weeks of age) were injected 
intraperitoneal^ with a test compound in saline at 
various doses ranging from 1 to 200 mg/kg, 30 
minutes prior to placing them in an hypoxic mixture 
(10% oxygen, 90% carbon dioxide) and P.easur: no 
survival after 5 minutes. 

A control group of 20 mice was injected 
intraperitoneal]^ with saline (0.01 ml/g of body 
weight) and processed as described above. 

Another group of 20 mice was injected 
intraperitoneal^ with 0.125 mg/kg of physostiroine 
in saline and processed as described above. 

Results of this test on representative 
compounds of this invention appear in Table >;i I 
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TABLE^j^ 
Hypoxia g ur vi a i 




I- 



Compouriri 



jethyl) -l-piperazinyli- 

.nethyl)phenyljpyrazolo- 

! [ 1 , 5-a]pyrimidine-3-car- 
bonitrile 



Dose 
fma/krr | 



10 
100 



% 



Suirv i vn>-c I 



40 
43 



7-(4-Chlorophenyl) -4 5- 

acetyl Jpyrazolo [ 1 5- a j „ 
pynmidine-3-carboniErile 

dihydro-4-[ [4 -[ [ 2-(tri- 

fluoroaethyl) phenyl 1 - 
jethyi : -i- pipera2in ^ 

acetyl ]pyrazolo[l, 5 -a - 
Pynmidine-3-carbonitriie 

,14 (2, 5-dimethylphenyl) -i - 
Piperazinyl]-acetyli4 5-~ 
dihydropyrazolo[l /5 -al- 

Pynmidine-3-carbonitrile 

pxperazinyl ] acetyl! -7- r 3 - 
(tnfluoromethyl) phenyl 1- 

4 / 5-Dihydro-5»methyl.4 r f 4 - 
(phenylmethyl) -1-piperazinvl i 

phenyl ]pyrazolo[l , 5-a ] 7 ' 

pyrimidine-3-carboritrile 
^hydrochloride 



lo 

100 



10 

loo 



loo 

200 



100 



loo 



50 

32 . 5 



DO 

90 



45 
30 



63 



43 
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TABLE XII. 



Hypoxic Survial Test 
(Continued) 





Dosp 


% 


Compound 


( ncr/kcT) 


Survivors 



j 4, S— Dihydro-6- -ethyl-4 [ [4- 
(phenylmethyl) -1-piperazinyl ] - 
acetyl ] -7- [ 3- ( trif luororoethyl ) - 
phenyl ]pyrazolo[l, 5-a] 

\ pyrisidine-3-carbonitrile, 

i dihydrochloride 

j 4, 5/ 6, 7-Tetrahydro-4-[ [4- 
(phenylmethyl) -1-pipera- 
zinyl] acetyl] -7- [3- (tri- 
f 1 uoromethyl ) phenyl ] pyra zolo- 

[I , 5-a]pyridimine-3-carbonitrile 



4, 5~Dihydro-4- [ [ 4- (phenylmethyl ) - 

-I-piperazinyl ] acetyl ] -7- [ 3- 

(*rif luoromethyl) phenyl ]pyrazolo-; 

f : / ^-a]pyrimidine-3-carbonitrile/ 
hydrochloride 



100 



73 



100 



80 



100 



33 



4 , 5 



Cihydro-4-[ [4-[ (3-trif luoro- 
y: phenyl) methyl ] -1-piper- 
y; ]acetyl]-7-[3-(trifluoro- 
i«:t;.y:. ) phenyl ]pyrazolo[ 1, 5-a ] - 
P'/r :.a;dine-3-carbonitri.le 

4,5-DIhydro-4-[ [4-[ (3-trif iuoro- 
sistfcyi -phenyl) methyl ] -1-piper- 
azir;y ; ] acetyl ] -7- [ 3- ( trif iuoro- 
aethyl ) phenyl jpyrazolo [ 1 , 5-a ] - 

pyri a ' dine-3-carbonitrile , 
d hydrochloride 

7-( 3 -Ihlorophenyl) -4-[[4-[(3- 
chlorcphenyl) methyl-1- 
piperazinyl ] acetyl ] -4 , 5- 
d inydro- 6 -methyl -pyra zolo- 
l - , 5-g]pyrimidine-3-car- 
fconi trile , dihydrochloride 

7-(4-Chlorophenyl) -4-[ [4- 
[ ( ";-chiorophenyl ) methyl] -1- 
pi^eraz inyl ] acetyl ] -4 , 5- 
el i.v/dro-6-methylpyrazolo- 
[ 1 , o-*s ; pyrimidine-3-car- 



100 



100 



85 



100 
50 



77 
73 



200 
100 



73 
62 



le , dihydrochloride 



Hypoxia Survial Test 
(Continued) 



Compound 



7-(3-Chlorophenyl) -4,5 
dihydro-6-methyl-4- [ [4 
[ [3- (triflouromethyl) - 
phenyl ] methyl ] -1-piper 
azinyl ] acetyl ] pyrazolc 
[1/ 5-a jpyrimidine-3- 
carbonitrile 



Dose 



% 



S u rv Ivors 



2C0 



73 



4-[ (4-Benzoyl-l-piper- 
azinyl ) acetyl ] -4 , 5- 
dihydro-7- [ 3- ( trif luoro- 
methyl ) phenyl ] pyrazolo- 
[1/ 5-a]pyrimidine-3- 
c irbonitrile 

4 , 5-Dihydro-4-[ [4- (2- 

phenylethyl) -1-piper- 

azinyl ] acetyl ] -7- [ 3- 

( trif luoromethyl ) phen> 1 ] - 

pyrazolo[l , 5-a]pryimidine- 

-3-carbonitrile, dihydro- 

chloride 

4-[ [4-[Bis(4-fluoro~ 
phenyl )rethyl) -1-piper- 
azinyl) acetyl ] -4 , 5- 
dihydro-7-[ 3- (trif luoro- 
methyl ) phenyl ] pyrazolo- 
[1 / 5-a]pyrimidine-2- 
carbonitrile , dihydro- 
chloride 

7- (2, 5-Dichlorophenyl) -4 , 5 
dihydro-4-[ (4-phenyl-l- 
piperidiny 1 ) acetyl ] pyra- 
zolo [ 1 , 5-a ] pyrimidine-3 - 
carbonitrile 

7- ( 2 , 5-Dichlorophenyl) - 
4 , 5-dihydro-4-[ [4- (phenyl- 
methyl) -1-piperidinyl ] - 
acetyl ]pyrazolo[l, 5-al - 
pyrimidine-3 -carbonitrile 



100 



95 



100 



60 



100 



55 



100 



70 



100 



50 



Those novel compounds of the present 
invention that are effective for the treatment of 



depression and/or for the alleviation of ar.x< t - • 
warm-blooded animals are administered in a -<c— 
ranging from about o.l mg to about 35.0 mc/k-'o 
body weight per day. a preferred dosage regimen fo 
optimum results would be from about 0.5 mg to abou 
20.0 mg/kg of body weight per day such 

umts are employed that a total of from about 2 5 
to about 1.4 g of the active compound for a subje- 
ct about 70 kg of body weight are administered L « 
2 4 hour period. 

Certain of the compounds of the present 
invention have been found to be useful as agents for 
the treatment oJ cognitive and related neural 
behavioral problems in mammals when administered ir. 
amounts ranging from about 5 mg to about 2 00 mg/kc; 
of body weight per day. A preferred dosage regimen 
for optimum results would be from about 10 mg to 
about 50 mg/kg of body weight per day ar.d sucr. 
dosage units are employed that a total of from about 
7D0 mg to about 3.5 g of the active compound for a 
subject of about 70 kg of body weight are 
administered in a 24 hour period. 

The U- [ (subst i tuted ) .; : ky 1 car bony 1 J -m . b-d i •• 
hydro and -A , 5 , 6 , 7- te t rahyd r o- ' - \ ( subs t i t uted ) - phony 1 
pyrazolo[ 1 . 5-a J pyr itnid ine- 3- ca r :>on i t r i 1 es of the in- 
vention will be described in greater detail in con- 
junction with the following non- 1 im i c i ng Examples 
199. 
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Exainple ^ 

4-(Chl:roacetv1 )-4.5-dihyH r o-7-r3-ftrifluoro m pth Y i )- 
phenyl 1 Pvra z o 1 o M s - a 1 ovr im < d ine- 3 -ca rbon i tr i 1 * 

^ 8 - 3 <? portion of sodium 
cyanoborohydride was added portionwise to a solution 
of 20 g of 7-[3-(trifluoromethyl)phenyl]pyrazolo- 
[1/ 5-a]pyrimidine-3-carbonitrile (U. s. Patent 
4, 178,449) in 400 ml of acetic acid at ice bath 
temperature with stirring under nitrogen. The 
reaction was stirred at ice bath temperature for 4 5 
minutes, then at room temperature for 3 hours, 1.7 g 
of sodium cyanoborohydride was added and stirring 
was continued for 2 more hours. 

The precipitate was collected, washed with 
15 water and saved. 

The acetic acid solution was concentrated 
to 1/2 volume and diluted with 250 ml of water. The 
resulting precipitate was collected, washed twice 
with water, combined with the above precipitate and 
20 dissolved in 600 ml of dichloromethane . This 
solution was washed twice with saturated agueci 3 
sodium bicarbonate, dried, filtered and concentrated 
to a pale yellow solid. This solid was 
recrystallized from hot isopropanol, giving 14 . 8 g 

25 of 4 '5-dihydro-7-[3-(trifluoromethyl)phenyl]py ra - 
zolo[ 1 , 5-a]pyrimidine-3-carbonitrile . 

A mixture of 2.9 g of the above compound 
and 3.4 g of chloroacetic anhydride in 100 ml of 
toluene was heated with stirring at reflux for 5 
hours. The reaction was cooled, 1 g of chloroacetic 
anhydride was added, the mixture was stirred 48 
hours at room temperature, then refluxed for 5 hours 
and allowed to stand overnight at room temperature. 
The mixture was then concentrated in v.cuo on a 
steam bath. The residue was slurried in ether and 
the white crystals collected, washed with ether and 
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dried, giving l.l g of the desired intermediate. - 



179-181°C. 



Example 65 

4-(3-Chloro-l-oyoproPYl) -4 . 5-dih Y drn-7- 
3-ftrifluoroTneth Y l ) phenvll pyrazolof 1 . 5-* l 
PVrimi dine-3-carbonitrilP 
To a stirred mixture of 4.5 g o 
dihydro-7- [ 3-trif luoromethyl ) phenyl ] pyrazolo r 1 , 5-a 1 - 
pyrimidine-3-carbonitrile and 3.6 g C f 
1, 8-bis (dimethylamino-naphthalene, 

N.N^'.N'.-tetraaethyl-i^-naphthalenediamine in 12 0 
ml of dry tetrahydrofuran, under nitrogen, was added 
dropwise, a solution of 3.9 g of 3-chloropropionyl 
chloride in 30 ml of tetrahydrofuran. The mixture 
was stirred for one hour, heated at reflux for 4 
hours, then allowad to stand overnight. The mixture 
was filtered and the filtrate evaporated in vacuo on 
a steam bath. The residue was triturated with 
ether, filtered, washed with ether, dried and the 
solid was then haated to solution in 25 ml of 
acetonitrile and filtered. Refrigeration produced a 
solid which was collected, washed with ether and 
dried, giving 3 g of the desired product, mo 
183-185°C. 

Example 

4-fChloroacPfvn-7-^- chloronhpnyl w s _ 

dihydropyrazolori.s-fn p yrimi^pg.-,, 

carbon itri i o 
A 23.4 g portion of 7- (3-chlorophenyl) - 
pyrazolo[l,5-a]pyrimidine-3-carbonitrile and 11.7 g 
of sodium cyanoborohydride in 500 ml of acetic acid 
were reacted as described in Example 1, giving 18.4 

g of 4,5-dihydro-7-(3-chlorophenyl)pyra 2 olo[l, 5 -a]- 
pyrimidine-3-carbonitrile . 

An 18.1 g portion of the above compound 
and 15 g of chloracetic anhydride in 200 ml of 
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toluene were reacted as described in Example 1, 
giving 15 g of the desired intermediate, np 196- 
198°C. 

Example 6 7 

5 4 , 5-Dihvdro-4-( iodoacetvl) -7- f 3- f trif luoromethyl ) - 
phenyl! pyrazoloT 1 . 5-alpyrimidine-3-carbonitrile 

A mixture of 1.8 g of 4- (chloroacetyl ) - 
4 , 5-dihydro-7-[ 3- (trif luoromethyl) phenyl ]pyrazolo- 
[1, 5-a]pyrimidine-3-carbonitr^le and 825 mg of 

10 sodium iodide in 25 ml of acetone, under argon, was 
stirred and refluxed for 2 hours, then cooled and 
filtered. The filtrate was evaporated, the residue 
triturated with ether, filtered, washed with ether 
and dried. The solid was heated to solution in lc 

15 ml of ethyl acetate, filtered, cooled, and after one 
hour 20 ml of hexane was added and the reaction 
recooled. The solid was collected,, washed with 
hexane and dried, giving 1.3 g of the desired 
intermediate, mp 158-160°C. 

20 Example 68 

4- (Chloroacetyl) -4,5,6, 7-tetrahvdro-7- r 3- ( trif luoro- 
methvl) phenyl )pyrazolof 1 , 5-alpyrimidine-3- 

carbonitrile 
A 9.0 g portion of 4 , 5-dihydro-7- [ 3- 

2 5 (trif luoromethyl) phenyl ] pyrazolo [ 1 , 5- a ] pyrimidine- 

3-carbonitrile in 90 ml of trif luoroacetic acid was 
stirred under argon and heated to 60-65°C. A 10.8 
ml portion of triethylsilane was added and the 
mixture was stirred at 60-65°C for 5.5 hours, then 

30 allowed to stand at room temperature overnight. The 
mixture was poured into 300 ml of 25% aqueous 
potassium hydroxide containing cracked ice and 
extracted three times with chloroform. The extracts 
were combined, washed with saturated sodium 

35 chloride, dried, concentrated to 200 ml and filtered 
through hydrous magnesium silicate. The solvent was 



evaporated and the residue triturated with ether and 
dried, giving 5.9 g of 4 , 5 , 6 , 7-tetrahydro-7- ( 3- 
(trif luoremethyl) phenyl ] pyrazo 1 o[ 1 , 5-a]pyr imidine-3- 
carbonitrile. 

A mixture of 5.9 g of the above compound 
and 10.2 g of chloroacetric anhydride in 60 ml of 
toluene, under argon, was stirred at reflux for 18 
hours, then the solvent was removed in vacuo on a 
steam bath. The residual oil was dissolved in 25 ml 
of chloroform, filtered through hydrous magnesium 
silicate and concentrated to an oil. This oil was 
added to ether and the solid collected, giving the 
desired intermediate, mp 157-I59°c. 

Example 69 

4-(ChloroacetvH-7 -( 3-f luorophenvn -4 . s- 
-dihydropvrazol o p l , 5-a 1 pvrimidine-3- 

carbonitrile 
7- (3-Fluorophenyl ) pyrazolo [ 1 , 5-a ] pyrimi- 
dine-3-carbonitnle was reacted as described in 
Example 66, giving 6 g of the desired intermediate, 
mp 190-193°C. 

Example 70 

4- { Chloroacetvl ) - 4 . 5-d i hy dro-7- f 3-nitrophgnyi ) - 
pvrazolori , 5-ai pvrimidine-3-carbonitri 1 <=> 

7- (3-Nitrophenyl) pyrazolo [1, 5-a] pyrimi- 
dine-3-carbonitrile was reacted as described in 
Example 66, giving 0.9 g of the desired intermediate, 

mp 164-167°C. 

Example 71 

4-fChloroacetvl) -7-f4-nhinm p henvI)-4 , s- 
dihvdropvrazol nf l , 5 -a Tpy rimidine-3-carboni *r-i ^ o 
7- (4-Chlorophenyl ) pyrazolo [ 1 , 5-a ] pyrimi- 
dine-3-carbonitrile was reacted as described in 
Example 66, giving 12.44 g of the desired 
intermediate, mp 198-199°C. 
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Example 17 

4-f Chloroacetyl ) -7- ( 2 . 5-dichloropheny 1 ) -4 , 5- 
dihydropyrazolof 1 . 5-aJpyrimidine-3-carbonitrile 
7- (2 , 5-Dichlorophenyl) pyrazolo [ 1 , 5-a] - 
5 pyrimidine-3-carbonitrile was reacted as described 
in Example 66 t giving 39.3 g of the desired 
intermediate, mp 235-236°C. 

Example 73 

4- (Chloroacetyl) -4 . 5-dihvdro-6-:. ethvl-7- 
10 (3- (trif luoromethvl) phenyl Ipyrazolof 1 , 5-^1 - 

pyt ?.midine-3-carbonitrile 
6-Methyl-7- [ 3- ( trif luoromethyl) phenyl ] - 
pyrazolo [ 1 , 5-a ] pyrimidine-3-carbonitr ile was reacted 
as described in Example 66# giving 39.3 g of the 
15 desired intermediate, mp 178-182°C. 

Example 7 4 

4- (Chloroacetyl) -4 . 5-dihvdro-5-methvl-7- \ 3- 
(trifluoromethyDphenvllpyrazolori , 5-al- 
pyrimidine-3-carbonitrile 
20 5-Methy 1-7- [ 3- (trif luoromethyl) phenyl ] - 

pyrazolo [ 1 , 5-a ]pyrimidine-3-carbonitrile was reacted 
as described in Example 66, giving 6.2 g of the 
desired intermediate, mp 160-163°C. 

Example 7 5 

2 5 4- (Chloroacetyl) -7- ( 3-chlorophenvl ) -4 . 5-dihydro- 
6-methvlpvrazolor 1 . 5-a)pyrimidine-3-carbonitrile 
7 - (3-Chlorophenyl) -4 , 5-dihydro-6 -methyl - 
pyrazolofl , 5-a]pyrimidine-3-carbonitrile was reacted 
as described in Example 66, giving 12.5 g of the 
30 desired intermediate, mp 132-135°C. 

Example 76 

4- (Chloroacetyl) -4 , 5-dihydro-7-r 3- (trif luoromethvl ) - 
phenyl 1 pyrazolo r 1 , 5-alpyrimidine-3-carboxvlic acid . 

ethyl ester 

35 A 100 g portion of ethyl (ethoxymethylene) - 

cyanaoacetate was carefully poured into a solution 
of 50 ml of 85% hydrazine hydrate in 115 ml of 
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water. The mixture was stirred for one hour, then 
cooled in an ice bath. The crystals which formed 
were collected, dissolved in dichloromethane , 
filtered through hydrous magnesium silicate, the 
filtrate cooled in an ice bath and hexane added. 
The resulting crystals were collected (40.9 g) . 

The above crystals and 62.7 g of 3- 
dimethylamino-3 ' - (trif luoromethyl) acrylophenone in 
250 ml of acetic acid were stirred and heated at 
reflux for 16 hours and then evaporated to an oil. 
The oil was dissolved in 500 ml of dichloromethane 
and washed with aqueous sodium bicarbonate. Then 
the organic layur was dried, filtered and evaporated 
to an oil. This oil was dissolved in isopropanol on 
a steam bath then placed in an ice bath overnight. 
Filtration gave 67.1 g of white crystals. 

The above 67.1 g of crystals were 
dissolved in 250 ml of glacial acetic acid and 35.5 
g of sodium cyanoborohydride were added under 
nitrogen. The mixture was stirred for 3 hours and 
then evaporated to an oil. The oil was dissolved in 
dichloromethane, washed with aqueous sodium 
bicarbonate and on standing a solid formed. The 
solid was dissolved in 500 ml of isopropanol with 
heating, then chilled giving 50.3 g of solid. 

To 6.8 g of the above solid and 4.0 g of 
1 , 8-bis (dimethylamino) naphthalene , 

N,N,N* , N' , -tetramethyl-1, 8-naphthalenediamine in 100 
ml of dry tetrahydrof uran, was added with stirring, 
4.50 g of chloroacetyl chloride in 100 ml of dry 
tetrahydrof uran, dropwise over 2 hours uncer a 
nitrogen atmosphere. The mixture was stirred 
overnight and then filtered. The filtrate was 
evaporated to a semi-solid and this was crystallized 
from ether to give 5.0 g of the desired 
intermediate, mp 141-142°C. 
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collected and dried, giving 10 

o 



Example 7 7 

a- f rhinroacetvl ) -7- r 4-chlorPhenyl) -4 , 5-d ihydro-6- 
mo i-h Y 1pvrazol o p .S-alDvr.iTnidine-3-carbonit-rile 

A 10 g portion of 7- (4-chlorophenyl) -4 , 5- 
5 dihydro-6-methylpyrazolo[l,5-a]pyrimidine-3-carboni- 

trile and 9 g of i,8-bis(dimethylamino) naphthalene, 
N,N , N 1 , N ' -tetramethyl-1 , 8-naphthalenediamine in 300 
ml 'of dry tetrahydrofuran under nitrogen was mixed 
and 6 ml of chloroacetyl chloride in 7 0 ml of dry 
10 tetrahydrofuran was added over 15 minutes with 
stirring. The mixture was stirred at reflux for 5.5 
hours, then at room temperature overnight and then 
filtered. The filtrate was concentrated to an oil. 
This oil was triturated with ether, the solid 

g of the desired 

intermediate, mp 138-140 W C. 

Example Z8 

7- f 4-chloror>hftnvH -4- f < "doacetvl ) -4 , 5-dihydro- 
r yrarnlori.5-a1 pYrimidine-3-carbonitrile 

20 A mixture of 15.67 g of 4- (chloroacetyl) - 

7- (4-chlorophenyl) -4 , 5-dihydropyrazolo[ 1 , 5-a] - 
pyrimidine-3-carbonitrile and 15.61 g of potassium 
iodine in 150 ml of acetone was heated and stirred 
at reflux for 6.5 hours and then filtered. The 

25 filtrate was evaporated and the residue triturated 
with ether, giving 4.51 g of the desired 
intermediate . 

Example 19 

4 ^ -nihvdro-4-r M-methvi-i-pi p grazinvU acetyl 1 -7- 
i-(fri f luoromethvl ) p hpnyllpvrazolo f 1 , 5-a 1 ~ 
p Y T-imidine-3- ^T-bonitrile 
A mixture of 1.3 g of N-methylpiperazine, 
4.4 g of 4- (chloroacetyl) -4, 5-dihydro-7-[ 3- (tri- 
f luoromethy 1 ) phenyl ] pyrazolo [ 1 , 5-a ] pyr imidine-3-car- 
35 bonitrile and 1.5 g of sodium carbonate in 75 ml of 
toluene was refluxed for 4 hours, then allowed to 
stand at room temperature overnight. The mixture 



was treated with 30 ml of IN sodium hydroxide and 
the phases were separated. The aqueous phase was 
extracted twice with chloroform. The organic phases 
were combined, washed with water, dried, filtered 
and concentrated. The residue was heated to 
solution in 50 ml of ethyl acetate, filtered and 
cooled. The crystalline solid was collected, washed 
with ethyl acetate and hexane and dried, giving 1.8 
g of the desired product, mp 178-180°C. 

Following the general procedure of Example 
79 ( using the intermediates of Examples 64-78 and 
the indicated piperazines, the products of Examples 
80- uo found in Tab'e XIII were obtained. 



X 

w 
< 































vj 




#— 










o 


1 


1 


■ 
1 


1 
1 


■ 

1 


1 
1 


c« 




. a 
Ul 




O 


j— ■ 


O 


X 




GO 






fin 


CD 














~* 




1 
1 


1 
1 




■ 

1 




1 1 










<\J 1 


1 












M O 




(T3 I 




1 


^1 1 


1 1 


QJ 




1 




i /"\ 
Ui 


, 1 r\ 
*•» W 








1 in 




1 








L. 








U (J 




Lm CD 




^^^^ j 






i\j CM 


^™ 


1 M 


M" 

CM L. 






Pi L/ 




• »H 




H3 QJ 


1 1 r> 




/~ . 
t. *— ' 




tN i. 


* Lm 


M X* 


rti - 
vU »~* 








«u (JU 




QJ Lm 








L. Lit 


M *^ 




Lm 


AW* JO 




j*« aw* 


• - 






*M 


f0 




M M 






X. c 


Lw ^ QJ 






QJ Pi 




X. 


XJ 


1 X* ^ 


•>1 •>» 




Um Lm 


1 ■ 


Li* -H 


QJ X. 


. > J . A 


W Lm 






1 mi 


1 QJ M 


C Lm 


■ /II la 

1 QJ M 






Lm «^-* 




— < C ^ 










1 Pi 


Lm 


1 O *^ 






fu Pi 




— * L. 




*-i C. 


Pi 


P*l M L. 


M L_ 




1 QJ 


t . 




C X. 


^* /"v 

X. 0 O 


/11 /11 
QJ QJ 








>i J X) 


it 1 ■ 1 All 

QJ QJ 


4-* Xi 


Lm X* 




— ■* Lm 








QJ ■— « M 


-*M Lm 




Pi ' — ^ 






Lm C 




Lm *^ 






a. m 


Jit . * % 

0) -h L) 


>1 O w 




1 * 




•i-' Pi 




< — ■ 1 


X M ±J 


>i u 1 


— < Pi 




QJ X. 


-C 0 *^ 




OO *^ 


C " 


1 X. 


U 


E ^ 




* | 




QJ ^ — 1 




| 


^ (y (I) 


QJ O O 


>% 1 QJ 




SZ 1 QJ 


QJ CJ 


Lit 


Pi C ^ 


r— « /^s 


C ^ C 


QJ U-i X3 


Lm ^ C 


Pi E ^ 




C (J 




QJ -^-4 






c 0 *^ 




QJ L; Lt 


• — ■ U-l 


x: 1 *o 


1 Lj rj 


— < 1 *o 


QJ w M 




X. O 


« CJ 


UiP* 'H 




>• r^- •— » 


X. 0 




Lm 3 


LZ M 1 


0 1 fc 


— " 1 


C 1 E 






" — ■ L_ 






— 1 


GJ O 


0 «— < c 






X. — 1 


U W 


1 l 




l-l u-i O 




^ "M JJ 






—BB* /b 1 


Lm 'U 


O —4 X2 






U ™ L. 




—— 1 c 


^ 

O >+ Lm 


*— « W Li 






M * ■ " 


U X. ' 


~— "M 


M X. 


XI -tJ fT3 




1 . „ r \ 

1 KJ 


/"^ t 

U 1 T3 


03 1 




O (T3I 


CJ — ' CJ 


i 


1 1 


^-i — ( 


Q l 






•M 1 1 




I m m 


-c i e 


1 1 tn 


1 — £ 


x: 1 tn 


Q m m 




/-\ . ■ 








W %. .Ml 

CJ lTj 


1 — 1 




P-i l W 


1 1. 1 1 
1 MM 




M M 




1 QJ 




\j 1 l_ 


■ 1 TJ 




^ QJ > 








■l^l 1 




— t 0 


> U Li 


— 1 O 






•u 


. . r" ji i_ 


■ —* - »— ♦ 


X. T3 


« » -' r—i 


0 *u 






1 rQ | 


— ^ 0 


-M ' IQ| 


■ . /~\ 


■ 1 J 




UJ C 


1 




LJ ♦ 1 


P*i N 


^ n t 






* * \ UJ 




1 ul 




B^ 

— - Pi 






' ■ * Ul 


' M 


U) L. 


— • QJ M 


X. M 






1 >^ - 






1 CJ Pi 


i . b^ 

1 — 4 P** 














^ T3 Ct 




























Pi 








N 






C 








L. 


• I 


1 
1 


1 

QJ 


QJ 






Al 

QJ 






X. 


C 






X) 


N 




a 


-m 




N 


0 


C 


c 


0 


N 




c 


M 


QJ 


0) 


M 


*0 




CJ 


O 


n 




n 


u 




Xi 




>. 


a. 




QJ 




0 


XT 


X 


0 








u 


U 


O 


M 


0 




* * 

N 


0 


• m 




0 — • 


•— < 


a 


C 


t 


TJ 










QJ 




1 

1 


GJ 


^ m BV % 

X. N 


1 




jQ 


0 




E 


a c 






1 


1 




1 


I QJ 








m 




m 


X) 


m 


o 




























a 














£ 


O 






m 


<r 


Ln 


(T? 
X 


00 


00 


00 


oc 


00 


cc 


UJ 















'V 



in 
i 

m 



rsi 

CN 
I 

O 
«— < 
CN 



O 
CD 

I 

ON 



23 
I 



00 

o 
t 

O 



I 









1 

m 


















1 I 








o 






<3 1 




1 1 


O 




— . i 


1 










1 




_ .— * . 


u E 




1 0J 


i in 




o 




t 


in 




— H — ^ 


-~» 




r- C 


in ^ 




U N 




■ 








>i Ut 




l 


- — ^ 














c c 


-C >i 






■<T » 








>i 






0) 


CL 






1 0 








<~ ■ 


o 




N X! 


T3 — 




>t E 






ou a 




• «-< 






to Cl 


1 (Ql 




xj 


— 0 




i ■ 




N 


o 




u • — 


in i 






>i N 




•—4 ^-^ 




m 






(U — « 


* in 




u >. 






: >• 




Ui 


fZ 






- 






(U ImI 




■ — c 




0) 


Ui 




x: -h 






. — . — ^ 


u >. 








CL 


>• 












ft] CL 




>x 






lL 




t <U u 


0 






— ' — ■ 








CL 
I 






— * £ 






c in 






xj — • 








I o 


<u> 0 






>. >- 














~ Ui C 


0) N 




N — • 


c c 




£ >^ 




I 






— i 0 o 


O (0 




r0 — 


(1) 














>i 3 XI 


<n u 




U O 


n x: 




>* ^ 


— • 


x: 




.H Ut 


— >» 






fC CL 




c <u 










xj u-i <T3 


— » CL 




cl o 






a E 




C 






(U-H U 


>. — 






<u — . 




x: o 


Uj 


••-4 






E Ui 1 


C -4 




a. a 


a- >. 




CL u 


iJ 








^ ij n 


~H >. 




i ui 


— x: 




— o 




■ 


*~ 






N C 






CL 4-J 




1 Z3 


c 


E 


XJ 


GJ 


t t <D 


(0 0) 




i a 


t (D 






o 




CJ 


inn c 


u< .c 






E 




— . iu 


XI 


Ui 


E 


— •* 


i — • 


a) a* 




< 


1 O 


•«-» 




Ui 


>. 


O 




— i XJ 


a— 




c >. 


— u 


u 


m Ui 




CL 


Ui 


u 


O 






o c 


o 






u 


i 


O 




X I E 


CL >* 




x: a 


>. 3 




o — 


1 


* 


• <— < 


0 O 


1 -C 




clx: 


C — « 


c 










r- 


— * ui u 


H xJ 




i a 




c 


o ^ 


1 


I 




5 




1 0) 




T — * 


x: 


xt 




0) 






X3 


O >i CL 


— E 


u 


*— ' ~H 


CL u 






c 




w 


Uj 


N *C 1 — » 


>. 0 


XJ 


>l 


0 ^ 




— r- 






XJ 


ra 


C *0-| 




-*-« 


i x: a) 


i-i — 


u 


i i 




1 




u 


0) 1 


0) o 


C 


XJ —4 


O l 


1 








1 


1 


CD i m 


x: d 


o 


1 <L> 




m 




E 


1 


m 




i in * 


o 


XI 


O £ ui 


— 




O >i 




o 




1 

a 








Ui O 


U l 


C) 


U CL 


u 


Ui 


i 


* - — • 


U — i 






I r- 


c 


O 


>. 




r- 


■c 


- < I o 


>i u 


o 


>. O c 


l 




>. Ui 


a 




i 


• < 




o u 


1 


x: Z3 o 


- OT3 


JZ CL 




x: 






1 O 


i 


m 


— ■ — • A 


t U 




• ^ ■ — • 


ITJI 






• — < 


T >i N 


1 


l 






E 




1 


Q 




E 




- — m 


OJ 




— » >. 




i >nn 


1 






— . Q) U 




c 


in u u 


— - -C 


u 


in c 




in 




Ui 


1 U >» 


1 1 








>. 


» ■ — * 






U 


>. 


(0 £X 






^- m 


T3 


a 










CL 



in 








i 








i 








O 








X 








0 






c 








Qi 




X 




x: 


0 


cu 




a 


N — < 






o 


C 


O 




Ui 


a; x: 




c 


O 


X) ^ 


u 


OJ 






>l 








u 


a 


u 




1 


i 


1 


— • >. 











>. 




c 




- ^ 








E 








u 


>. 




N 


CL 


C 


I 


a; 


rsi 


x» 








2:1 





ao 



oo 

oo 



oo 



o 



J 



i 



o 



13 
0) 

a 
c 

-•H 

c 
o 
u 



o 

O 

u 
a. 



•J 
CQ 
< 



c 

N 

u 
a 



CL 
£ 

X 



o 
I 

CO 



<u e 
u •-< 

— >. 

— a 

C rOl 

n in 
ra - 

U 

0) — 
CL O 

a, o 

I N 

— i ra 
t u 

— >» 

— a 
>.~ 

U JZ 

>. a, 
a — 

— ' JC (D 
I i~> — < 

tt Q) -«-* 

— £ Li 

— o ^ 

t u -- » 

o c 

l 3 o 

0 J3 

>. i-i u 
JC -J I 
> — m 

Q I I 

1 rn (1) 
lO ■ — C 

t *0 



I 

in 



— u 
I >. 
a, 



I 0) 
— O 

»— « ffj 
>| — 

c 

-C C 0) 
CL— « ~« 

» N -*H 
>, Li 4~> 

JC oj -- < 
<l» CL c 
<D — t O 

e a xi 

O I u 

L* fTJ 

0 I o 

D — I 
«-m «— « ro 
^ >, I 

C <D 

u o c 
*j r -h 

— - CL T3 
^ — £ 

1 JC L, 
r- *j >, 

i aj a 

0 E — 
U O (01 
TD L» I 

jc a - 

1 -H O 

in l* «— » 

■<T — N 



I 

m 
CD 



I 

<T3l 
I 

i m 
in - 



i O 

~> O 

XJ (TJ 

0) u 

u >. 

(0 Qu 



c c 

N JC 
<TJ CL 
U — 

a >, 

j^ 

> V 0) 
— E ~» 
O 
Li 

*— * O 

>. 3 
C — i 

CL u u 

Q J-> <Q 
U ~ U 

0 I i 

— * — i 

tu i d 

1 c 
«cr i 

- O 
-C £ 



I 



c 

o 



I •- . 



ON 



■n 
i 



C 

C JC 

oj a 

JC — 
CL — ♦ 
>i >. 
X JC 
O *J 



JC 

4J 



I 



<U 0) 
6 - 

E u u 
0 ^ 

1 c 

— U ImI 
— » U A3 

I — u 

I m m 

0 — I 
U i a) 

*U c 

JC — T3 

•«H ~M 

Q >. £ 
in 0J u 

^ <T3 Qu 









>, 






>. 


C 


c 


O >i 


c 


OJ 




u c 




jC 




o o 




CL 




3 JC 


a 


>. 




— « CL 


o 


X 


>. 


— . 




o 


a 




o 




i 








(%i 


J-» JC 












£ 


i 


\ <D 


t 


i 








rsi 



CO 
I 



in 
i 



1 








1 <al 








— * m 


0) 0 


>. » 




C 


(0 o 




— * N 


N 0 


— • 03 




>i i-i 


u b 


C >i 


0) N 


—* CL 


CL ifl 


N — 


u 


to 






i a 


0) C 




GU 0) 


1 ~H 


JC 


— >, 





i >i a) 



a e 4J 
o o *-» 

U c 

a o o 
— a jo 
o u 
c to 

E U 
03 xj 



I 

JC *n c 
£ 

i E 
Q O 

I T3 



m >, a 



— i in 

— in » 



I 

O 
c 

E 

03 

>. 
JC 

E 

T3 O 

I u 

<^> CL 



E 

0 U 

— a 

>. ra I 
c I 

in 
m * 
to — ' 
Li . — 

o 

CL ~+ 

■-i O 
CL N 

1 ra 

I >. 

— Qu 

c >. 
>i c 
CL <D 

0 JC 
U CL 

a — 

1 — < 

— E U 

o 

O -i JQ 

Li "■*-< Li 

*D *^ T3 
>i U U 
JC xJ I 
— - m 

a i i 

m « — > c 
* i 

'O 



c 
o 



>1 

c 

a 

o 

u 

a 

i 

rsj 



'Bganm,KJniiBi> 



I 



CD 

i 



I 



CM 
I 

cn 



o 

r\i 
i 

o 



i 



I 

O 

0 — 

1 <— H 

I c 

— . (1) 

— < x: 

>. a 
c 

N >i QJ 

U 4-> -«H 

<D <D U 

a e -u 

a u c 

i o o 



( 

O 



I 



I 



.C 4-> 
QJ I 

e ^ 



O 
I 



I 

QJ 
C 



C I E 
QJ O 

XT u u 

CLT3 >i 

o ^ a 
m x: — 

o *-h ra I 

jC i in 
U in - 



I I O 
— O 

o u 
«r a a 



>■ 

N 
C 
0) 
XI 

o 

u 

o 



u 

I 



~» >, 

>. c 
-c a) 
j-» x: 
v a 
o — 

0 >. cj 

1 -C — t 
(N iJ-H 

I 0) M 
— E J-J 

>, u c 

coo 

•h 3D 
O 03 

a, u i 

U 4-i m 

0 — I 
E I <D 

1 ro c 

cm i e 
— ' a, 

— 0) — 

I U 03| 

03 I 

i — -m 
O <— * «* 

T3 C — 

O 

JZ N 

— * 03 O 

U N 

QJ 03 

Q, u 

a a 



a 
i 



QJ 

E 
O 



c ^ 

N >, 
03 -C 
U 4J 
>t QJ 

a e 

C I 
QJ 2 
-C I 

— >i 
— i x: 

o 
x 

O 
I 

M c\l QJ 

0 I T3 
D ■ — ' 
^ —h E 

*M >i 03 
I 4-> 

W ~ QJ 

— - lO ro 

1 QJ 

I C 

0 qj 
c e a 

>» u 
(J >. 

1 d. «— h 

~o — . | 

— 031— 
t I 

rM m >, 

— - -C 

TT QJ 



N 

(*3 



a 
i 



i i 



JZ c 

4-1 O 

— a 
>,.-« 

c > 
4J 



a) 



E 

CO-' 
^ C 
MOO 

— < -^H (J 

— U| I 

t 4-» rn 
CM — - 1 
I I O 
C 

< — . • 

0 I TJ 
i 

rsi I E 

«T >, >, 

— 4-» a 

• — CD — 

1 U 03| 

i ■ — ■ in 

0 ' — • •» 
u « 

>. O 

jr m -h 

•h (0 O 
Q U N 

1 <u 03 

m a. u 

a a 



i 

4J e 

<u 

03 >. 

— a 

>. 031 
C t 

N - 

03 ^ 
J-i - — - 

CD O 
Q,^ 

-- i ~) 

C 

l J 

— < u 

— a. 

—4 ' > 

-C >t 

4J C 

a) a> 
E x: 

— a, 

>1— » 

c >, 
a) x: QJ 
x: i-» 
a, oj —i 

OEM 

O 4J 
u -~t 

-< o c 
x: d o 

U — < XJ 

— MO 

' 4J 



o 



I 



[ i 
- — • rn qj 
■ — • ■ — C 

'O 





I 


1 


1 


«— < 




rvi 






1 


x: 






4-> 


c 


>• 


QJ 




C 




TJ 










x: >, 




o — < 


4-> x: 


O -C 




Q) 4J 


VhI 4J 


ax: 


E <D 


U QJ 




i n 


>^ O 


O QJ 


— < X 


a x 


E O 


— o 


i o 


1 X 


1 1 




«r O 







N 
C 
0) 

x» 
o 
u 

o 

x: 

u 
i 



' " ^— « 

— t >i 

>. c 

C QJ 

— < x: 
n a* 

.T3 — 
QJ >i QJ 

cl x: — ^ 

••H 4-J -<-^ 

a qj u 

I E 4J 

— o *-» 
i u c 

— o o 
x: c 

AJ u 
£ iJ n 

— I QJ 
>.rn C 

C — 

O I 73 

x: 

a i E 

0 0 — 
u ^, u 

C X5 >. 
3 >. CL 
^ XT — ■ 
<tJ | 

1 TJ I 

*^ i in 

— lo - 
cn — . 

C2 i O 

( — O 

- — - i-> ra 
- — QJ U 
I O 



O >, 

U JZ 

0 ^ 
3 QJ 

— E 
u-j ■ — ■ 

1 — t 
<a- >, 

— C 
W QJ 

JZ 

n a 



oo 



o 
o 



CXI 

O 



CO 

O 



0 



t 



u 

o 

a. 

2: 



TJ 
QJ 

c 

c 

o 
u 



4~> 

u 

TJ 
O 

0« 



< 









CM 


0 








vD 


vD 






1 






■ 
1 

GO 




1 

t 


1 


r 




in 


0 


in 


s— ? 




1 


vO 


















1 1 
1 1 


| 


1 






O QJ 






■ 
■ 




»— t C 


1 ->h 


«— < 


\j 




O 






1 • * 




N N 






, — n 








1 








' ' 


0) 0J 








ij ra 1 


E C 


1 1 Li 




mum 


0) 1 


—4 *^ 








E LP. 




f \ O . 
Vj lit 


















QJ E 
















(13 1 


c 0 


a. u 








QJ «— < 




r~ rtl 






-C 0 


1 a. 


■ 




>, 


Q« N 


^ - — ■ 










— . ra 1 












V j * 






O >i 


1 lO 


w 


W 


4-J O 


— « Cu 






^^^^ 






1 —< 


. . 1 
»■» 




P O 




0 — ' 






0 1 




i-i O 


1 t 


■ A 












n 1 flj 




>i 0 


1 Li 


r" 

w 


■ 




-C N 


« U 


U 


»~ ^ « 1 W J 


1 rr-j 




•— * -J 






TT 1 


TJ U 


->1 ' ' 




■ 1 

^1 1 


- iO 




l_± 1 


«n 

<V> 






lo cu 


I 1 J 


f 1 
w 




t ^J* 


*h * ~ • 


1 « . 


t 


^ in r* 

1 u 1 ^ ^ 








c 1 


1 , - 1 J 


1 w 




>~» — " 


1 




^ < 


> — * u 


X 1 


rt* 
VL> 


- 1 
I 






QJ » 1 


C_ 


1 L* 




>. rj 






1 *^ VJ 


r nj iJ 


c <0 


O 1 


Tj 


1 IF ^ . 
1 " 


dj 0 


d) * — ' 






O -^-» L) 




— x: 


u 1 


e 


c e «o 


a— 0 


- a >i a? 


>, 0 




(TJ ♦H 


0 —» 


0 c — • 


CJ V4 


u 


>yU O 






1 TJ 


>» 


CJ >i— * 


0 c m 


O N J-l 


•*N >. 


a 




^ u 




— JC 




m — >. 


x: n 1 




1 « 


<0l 

1 


— fQ| X 


u <o ^ 


u a> c 


*r TJ 


1 1 O 


1 u 1 


1 a 0 




in 


(N in XI 




m XJ 


— . lH 




— • - u 


^ a c 


- au 


1 




1 — » m 




1 1 (0 








r- O.TJJ 





t 



1 



1 

O 



>. O 
C N 
0) f0 

a >• 

— a 
o 

>. i-i 

C TJ 

x: x: 

O TJ 
U f 

0 m 

JC ^ 

u I 

<T H iJ 

— ' >t 

• 4-J C 

1 (U o 
O X3 

■ — ■ rrj M 
< — • ,— ^ «3 
I ' — < U 

I c ^ 

— -^t I 

N <D 

>i (3 C 

C V-( — * 

GJ QJ TJ 

x: CL-H 
a--« e 

O Q*-^ 
U I u 

0 >. 

JZ — ™ 

1 >i : 

m jc m 

^ XJ 

E • — • 



I 



o 

I o 

(TJ N 

d) u 
a >i 
— < cu 
a — 

I —< 

I c 

— QJ 

x: 
x: — 

QJ >. 

E x: 

4-* QJ 
>. QJ — < 
C E — * 
QJ O ^ 

a o *H 

- — DC 
i — < O 

4-t X 

- — ' u 

— 1 
( I m 

0 ^ 1 
U — QJ 
TJ I C 

x: 1 Tj 

(Tj ' • -W 

U C, 

x-> < 

QJ JJ W 
QJ >• 

1 a au 

( (TJ ' — ' 

' nj| 

\D I 
, - >-'^ 
lO C - 

•> - ~s «— » 



QJ 

c 

-H 
N 
(0 

QJ 

a 



QJ 
»— 1 

>. 

0 
U 

u 

1 



TJ 
O 

(TJ 

U 0) 
— t V) 

>. o; 

X 

O — ' 

XI >. 

u x: 

(TJ 4J 

U QJ 



. — 4 




<—* 




>. 




>i 




N 




C 




C 




QJ 




a 




XZ 




x» 




a. 




0 




0 


— « 








>. 


0 




O 


N 




>. 


— < >. 


C 


X 


N 


x: n 


QJ 


0 


C 


u c 


XI 


1 


QJ 


1 QJ 


1 


m 


XI 


X) 


21 



a 
e 

(C 
X 



O 



O 



O 



OO 

o 



o 



1] 



•i 



CJ 

o 

Ou 



O 

a 
c 

■.-4 
iJ 

c 
o 



o 

o 
a, 



3 



CO 



• — « 
t 

r- 



o 

t 

ao 
m 



I 

o 



t 

in 



CO 

I 

ao 



i 

ao 

CD 



I 

—» 1 

0 U 
(C >• 

— a 

>. <al 
c i 

«3 

U — 

0) 0 
0u*— ' 

O 

a n 

t <C 

I >« 

— a 
»— » * 

c >* 

(1) c 

a o 

0 .c 

U CL 

a.— 

1 — • 

— x: a> 

— eh 

— O J-» 
I u — » 

O C 

I 3 o 
O — • -Q 

u o 
x: j-» 1 

— 

a t * 

I m a) 

in — » c 

-<r T3 



-C 

jJ I 

(1) 0J 

e c 

C -- » 

cj e 
a u 



— <TJl 
i in 



— a 



<u — * 
d) u 

u >- 
ro a. 

c in 

-r-t ■* 

s 

u O 

O 

«-h N 



i a 

— o 

XL > 

cj 

E 

— I 

— » lO 
t 



0 — 
u O 
T3 — 
>< O 

x: n 

1 >> 

in CL 



i >> 
— . i-» 

>. u 
c <c 

0J • — 

xl — < 
a- >< cj 

0 c — * 

— » u *-« 

a, <d c 

1 a o 

*^ -Q 

~ a. u 



CJ 

a 



a) 



o 

3 



c ^ 

-C c 

c- o 

O XI 
u u 
O (0 
^ 2 u 
, r-i I 

-cr t I 
,n (U 

. — c 

t I 

rr r* *0 



x: 

u 
t 



JZ I 

CJ c 

c e 

x: 

CL >• 

— a 

— . in 
i 

o 

C N 

x: n 
a >• 

O CL 

u • — 
i_j — « 
>i 
c <~> 

1 <u 
m U 
— f0 

— • 

o c 

u 

>. «3 -*-» 

x: u 
q ao 

| "H X) 

in Q« 



I 

i 

i in 



>. — 
C O 

N O 

(0 N 

U -tJ 

0) V-i 

a >■ 
a. 

a'— 

^» >. 

^ x: 

>. Ou 

x: — 
aj 

— . x: 
>. 

XI 0) CJ 

(U o 
£ i-» 1-t 

I o ^ 
— . a 

^ — i c 

i ^ o 

X2 

. u u 

I — O 

t I 

I m m 

O — l 
u \ CJ 
Tj P* C 
>, I — • 

X" — *o 



in a ^ 
- o >• 

(0 CU 



I t 
o 

u e 
x: 

TJ — 
l 03 1 

in i 
* in 

<r ** 

l <-» 

o 

O N 
U «3 

— a 
>«■ — 
c *-« 
.-i >. 

N C 

*0 OJ 

i-i XL 

CJ CL 

CL >■ 

i cj 
l cj -- • 

^ £ u 

a o c 
XI a o 

0 — ' A 

u -~ « <o 

>, U O 
CJ i-» » 

1 — <^ 

1 l 
^ n (D 

, — . C 

I i 

rr p* T3 





9 - 



o 

CU 



0) 

a 
c 

c 

O 
(J 



U 

O 
U 



CO 



rsi 
I 



rr 
i 



o 




o 




o » 






lO 














• » 
































1 










i 




1 
































1 
1 


en 1 










>» 




1 1 






i 




>. 






i-> 


1 








w r 




i-> 


1 




QJ 




«— 4 »— "4 










0) 






u 






/it 


W 






u 








>• 


\Z sz 












>t 






C 




* 




w 






C 






QJ 


N QJ 


M 


ff\ 

«U 








QJ 




>. sz 


<TJ t 




I . 
*^ 


r\ 








c 


CU 


1 . /"I 
M Vj 










L. 






•«-4 




QJ Ul 


c 




•u 








Qi 


N 


QJ 


a o 


0 




v. 




N 




ra 






xi 














u 


-C — « 


Qt»— * 




■ 
I 


n. 




* 

M 




• <H 


QJ 


«t-> U( 




<o 








CU 






a 


QJ 




u 


1 
1 


^ * 4 




Lit 


QJ 






E 


1 


i 








* •■4 


tr 




a 


0 c 


' ' jj 


m 








a 


0 


c 


i 


u, o 




1 


*»t 

•>! 


UJ 




i 


Ul 


n 




o -a 


>. 1 


0) 


Um 






<—4 


C 


n 


1 


D Ui 


sz m 


c 








1 




Vj 




~i (0 


JJ . — . 
















. — 1 




0) 1 


T3 








4 


U-l 


r i 


>> 


— < 1 


E r- 


••H 


■v. 






>. 


■ ^4 


1 
1 


JZ 


u m 


— I 


E 










Ui 




u 


4J 1 


— 0 


- -< 


r J 


■ i 




4-» 




t 
i 


QJ 




>i u 


u 




f\\ 
vj 


0 1 






w 


E 


1 c 


C 'D 


>. 


<L' 




»— ^ 


E 


1 






m •«-« 


oj >i a. 


r— 
±- 


U 






m 




. — 4 




-C XZ 




LrU 


u< 




<^-4 






>. 


1 


a <a 


ra 1 


1 


o 






1 




c 


r- E 


O i-< 


1 


f 1 






c 






0) 


i ^ 


Ui J-» 


in 








a; 


i 




-C 


O u. 


O 0) 




1 




o 




O 


Ui 


CU 


u >. 


<— h aJ 


— * 






-Q 


a 


u 


>, 


O 


T? CU 


XT 1 






Ui 


Ui 


o 






u 


>v — 


O r- 


O 




±J 


<T3 


Ui 


>. 




0 


x: (01 


-•h 




1 




U 


O 




031 


■—4 




O VD 


O 




1 


1 


i—4 




1 


XI 


u in 


! 


N 


1 


m 






Ui 




u 




vD in 


(T3 


0 




\ 


u 






1 






Ut 


Ui 


1 


0) 


i 


QJ 


^-4 


m 


,LJ , — . 


rsi 


>. 


'O 




c 


rr 








1 o 


1 


a 


>. 


I 






1 


o 




r- — » 






-C 












1 


- O 


1 — * 










1 




o 








>. 


a 










N 




- «3 


- — . XJ 


c 


i 










<0 






— QJ 


<u 


in 


QJ 








Ui 


1 


- >i 


1 u 


x: 




(J 


>. 


1 




>. 




«r a 


-*r to 


cu 




<C 


-> 






a 



I I 

(T3 O 
U» -h 
GJ O 

a n 

a ui 
i >. 
-< a 

. — ^-^ 
>, c 

CU QJ 
O -C 
Ui CL 

a — 

0 jc 

C iJ QJ 

QJ QJ — 

x: E — ' 

a o ui 

1 Ui x-» 

m O 
— a C 
I — * O 
rr m-i XJ 

-4 Ul 

> U.itJ 

— l 

I I ^ 

O ^ I 
Ui QJ 

"a i - 

>. r - 
JO I TJ 
ro ' — • 
Ui — < E 

QJ Ui 
H QJ >< 

t O CL 
r~> ro - — ■ 

— 03 I 

* >*in 
tn c * 

rr N — 



CO 



rsj 
ao 



QJ ro 
E I 

>^ c 
C -~ i 
QJ 
.C 

a £ 

I Ui 

— a 

i mi 
t 

i in 

0 - 

u — • 

TJ — • 

>. O 
r- 

— « C 

no n 

1 CZ 
in ui 

- >- 

c o 

QJ U 

CL- — CJ 
O — . — 
Ui >, — < 

O c u. 



x: 

u 
i 

i 



c c 

u 0 

a — 
c- u, 

a- u 



QJ 
C 

N 
(0 

u 

QJ 

a 

Cu 



CJ 

a 

E 

X 

cu 



c 

QJ 
-Q 
O 
U 

O 

a 



vD 



I 

o 

Ui 

O 

4 

x: 

a 

I N 
vD C 
* QJ 

rsi X) 



a 
o 

Ui 

a 
>. 

o 
c 

QJ 

cu 

I 



oo 



N 

c 

QJ 
X3 
O 

Ui 

O 
-C 

u 

I 



ON 



a 
o 

Ui 

a 

>i 

o 
c 

QJ 
XT 

a 
i 



o 



N 

c 
aj 

X3 

i 

21 



CNI 



t 

\ 



- 80 - 



T3 

0J 

a 
c 



c 

o 
u 





Lfl 


O 


O 














1 


1 


1 




r ) 














w 


1 
1 


1 

1 


1 


1 
1 


1 
1 


1 


n . 




W * 




* 1 


U r 








1 




1 


1 


I 


















t 1 
1 1 




1 

1 

ml 






1 

1 




LJ O 


1 


1 
1 


1 


1 








- 1 


U I 




.-J 


1 
1 




LJ LJ 


C. 

tz 


1 It 


I P 
• P 


p 






— 1 M 


1 






I ._4 
1 










J - 




**** M 


*>_ 1 














^* ■ 










U/ kU 








*-» kJU 














^J ^^^^ 


it m 1 


k ^ i^f 


Ml <U 1 




k— " ' 




- —j 


fl) 1 


(11 <Tl 




f 1 

«k-« 1 






I 


C 1 f\ 
C u ' 


1, I, 


1 u 1 










T 






1 «. 

1 


^ ^ ^^^^ 














c n 




Lj 










OJ . i 




1 en 


1 O 


0, ii 


1 O 


1 0 








■ 


t m 












- O 




I 0 


— O 

— vj 


0 m 




* 1 * 


. 10 
" 1 CN 


1 r™* 

> mtm 










1 r~ 

1 L» 




- 


1 , <t4 




LV -^1 




V - — J fll 




\J 


Li 

vJ W 




, -4 rv 




1 fcl ■ 
1 IN 




•^1 1 


r>1 Pi 










0 Pi 




J>« Lii 


k-u 


f 1 Lj 


LJ 


1, I, Li 
L* M W 


v_i , > 






1, 


1 T1 
1 W 




LJ VI/ *■* 


vj • ' 


Vy 


\J » '"1 


LJ 




VJ 






C 1 

c ■ 


1 P*1 


«>1 




LJ 




r" 1 1 




u 1 


I - 1 J 




M 


*•—* L>Lj (J 








• *^ 


1 LJ U/ 




Lj l -Li 


*n f 1 






LJ LJ 


^9* 1 | 




1 IM 


1 <n 
1 r\j 








* - ■ * u 1 




u 1 l iy 


U 1 


/It rll Lj 

w w w 




U 1 - 


. fc Li 




VJ 




f" r" 11 
•i» 


* * 




1 > ) 
1 












^< ^\ 










rs r> c 

KJ \J t- 


r™ r* rti 

W ka U/ 


1 L* \l) 


■ k_ 




— — . C 1 
— ^ J.. 1 




V, l| 0 
M *H W 


VI/ ' ' 




— k <— ^ LJ 








a 0 n 


f— «o i 


* \ C>i ^ 






vf L» 




*n * ii 
-J W 


l 1 








U, C 


f~ Lj J. J 


«— t j^, rg 


u w 


L. W *J 


L V >U 




0) — T3 


a) a> 






OJ OJ 


<u 0 u 




x: — < -~ < 


r a c 


1 1 1 


0 . Q. C 


£ a c 


jZ 03 1 






CU'M 0 


tj» m 


^-»— «H O 


a— * 0 


CL' — ' 




0 c *^ 


0 aja 






0 CLX) 


0 — < 1 




u <v u 


W4 1 U 


cn 1 a) 


a 1 u 


U 1 U 


U >i OJ 




(J 










O z -1 r - 
U L. U. 




t 0 0 






LJ 1 LJ 


„ j 1 r » 
1 \j 






' — * 






1 1 


J~> 1 


JL. N U 








I j . i 


U I * ™ • 1 








l *w 1 








I *w 1 
1 ->1 1 








^■v W ^/ 


- 1 1 . 1 




*y n. Hi 

^Jr kJLi VI/ 


\U ^ 






— . fl) r- 




4^ k^ 


vj i— 


**** LJj M 








1 r 1 *y- 


1 fll ..-4 














1 P w 


1 kJU Va/ 


1 ku kWU 






1 














>. 










c 




c 


1 -H 




Q4 


>. 




c >. 


0 


0 >. 




0 


N 




U N 








U 


C 


<T3 


0 c 


a 


0 




CL 


OJ 


1 , 

M 


~J MJ 




/i * 






JW 


OJ 


• m 


V 








o 




- — » 


O 


U_| <^ 


>, 


O 


u 






JC 


1 <— H 


N 


C 


0 


LU 


M 


i 1 
^» 






LU 








a> 


— - c 


CD 


JC 






±J 


E 


a) 




a 


u 




1 0) 


1 




1 


1 


1 




rsi £ 


CM 


a 




m 


rr 


OJ 




























a 

E 


csj 


m 


<r 


U ' 






«j 

X 




Osl 


CM 


CNJ 




est 








f — < 






L0 















0 



I 



SO 



sO 



in 

00 

t 

cm 
ao 



in 

GO 

I 

m 
CO 



CM 

rsi 
#— 4 
I 

rsj 



1 







1 -H 




1 




— « e 




^^^^^ 

" 1 




i — • 




— -1 " 








>. <0| 








xJ 1 








0) m 




c ~ 




o - 




a) <al 








-C 1 








Cum 




— H O 
















c o 












xJ o 








(U r-4 




m u 




£ 0 




U >. 




N 




(1) OU 








a o 




1 Ul 




—4 Ul 




in >» 




CLT3 




- a 




1 >< 




rsi o 




*-4 SZ 




— u 




I — *- 




1 *v 
















— X 




>tin 




« — • -«H 




l 




1 TJ 






. — « 


1 




1 I 


•-4 


i in 






u 






O 


XJ 








>. 1 




o c 


c 


C ' — • 






o 






T3 sz 


X 


SZ >. 




o 


CLxJ 


Ul 


N O 




O &> 


XJ 


c u 


u 


Ui U 


-~4 


<D O 


1 


0 «3 


c 


oa 


m 


•— ( »— < 


O 


1 -C 


1 


X — < X 


m (j 


CD 


u >. 






c 


— t C 




— < T3 




Q — « 


u 


— - I 




1 N 


1 


i in 


*—4 


m (0 


m 




£ 


* u 


1 


. . (VI 




rsi cu 


CD 






— a, 


C 


1 1 


>, 


i 






a 





1 


1 

1 




0 






1 XI 






1 1 


1 1 




( «J 


p» QJ 




P— 4 (J 


1 c 




>1 1 


O 










4J 1 






0) CD 


^ £ 




£ c 






i 


J 1 , 






T3 >i 




- — 


1 ULi 




— • £ 


in ^ 






- *T3 1 




Ui 


*r 1 




i >« 


1 in 




0 O4 


^ ** 




Ul — 






_ » 

(01 


>1" ' 




>. 1 


4-1 O 




x m 








u 0 




tj •-< 






1 ^— ■ 


— ra 




in 0 












rr 0 


c a. 




1 N 


' — ■ 




— (0 






— U 


ra >, 




— < >. 


Ul c 




>. a. 


<D QJ 




c — 


Cux: 










jC 


a,— 










0 0) 






u u 


1 x: 




0 (0 






* — 


>. O 


OJ 


SZ *-< 


O £ 




u >. 


N O 




c 


C 


u 


Q — ' 


<U O 




1 N 0) 


03 D 








c 


* U -w 


*y u-i 


0 


CN OJ l~t 


— 


XJ 


— CU-u 


— U 


u 




1 


to 






0 



I 



1 

f 






1 

■ 


.^4 






1 

■ 




-4 


£ 




v» 


■ ■ 




>, 






w 






c 


Ul 
















1 J 


w 










Hi 












c 
c 


n. 






ra 1 




1 
1 






1 


1 






(Til 






tn 






1 
1 










1 
1 


in 




1 




















i 






O 
















1 
1 


0 




I 


O 












N 




1 
l 


O 




1 


(0 




w 


N 




O 


Ui 




1 , 


rc 




Ul 


>. 




r » « 

T3 


Ui 




TJ 


a 




->i 


>. 




>» 








a. 




X 


























xJ 




1 

1 


>• 




1 


0) 




in 


xJ 




in 


u 






0) 












O 










I 






1 


^-4 


















. — * 






c 










>• 


*H 




c 


c 


0J 


c 


N 








. — ♦ 


<u 


03 




sz 


N 




X 


Ui 






(0 


u 




Ui 


O 


Ut 


XJ 


0 


0U xJ 


U 


0) 




Ui 






O 


a, 


c 


O 


a 


c 


< 


-•H 


0 




1 


0 






sz 


.—4 


XI 


O 


1 


Ut 


0 


1 


u 






rO 


• w 






O 


1 


0 


O 


—4 


u 


I 




1 


1 


>• 


1 


in 




m 


in 


c 


m 


«>. 




1 




0 


1 




c 


0) 


CN 


X) 


CD 






c 




Ui 


C 


1 


X 




1 


(0 










0 


T3 





^4 






>. 




l 


C 




•—4 


CJ 




O 


X 




X 


cu 




O 


. — 4 






>! 




T5 


X 




O 


XJ 




N 


0) 


--4 


C 


£ 


>. 


0) 




X 


X — 




xJ 


t >s 


1 


0) 


m 1 


in 


£ 






l 




rsi 


21 







> — 4 












c 




>i 


0 




C 


JQ 




0) 


Ui 




jC 


<0 




CU 


0 


.—4 


>1 


r-H 


>. 


X 


>. 


O 


0 


c 


N 






C 


XJ 


Ui 


QJ 




D 


X) 


£ 


UUI 


I 


1 


1 




Csj 


rsi 



00 



as 

CM 



o 



ro 



CXI 

r^ 



- 82 - 











>*✓ 









■ 

Ul 


r i 


1 


in 




«^ 

■» ■+ 


r \ 
<J 


VTl 












p* 


1 
1 


1 


I 

» 


I 

1 


1 


i 






W> 
















1 
























■ 
i 


t 
1 




1 1 

1 1 


1 

1 


1 






t o 


1 




Ail 


o 




m 1 
»w 1 




l en 




1 

■ 






■ i 
i i 


lj n 




1 flJ 


LPl 


cn O 




U 1 








■ 






^^^^ 


O . m 


Q. 
■ * i 


1 ■ «H 




flj t3 






,_j Li 


p» « 


VJ 


- 










' 1 ' ■ 


»-H - >H 


>i o 






1 pi 

1 VJ 


1 CL 






r* ^ 






PI .p— 1 
Vj 










t 




VJ 


1 *— 4 


Li flJ 


flJ u 


N N 






pi fcj 

VJ 




fl) P! 


VJ 




1 >l 




1 «u 


' ' w 


Pi. rv 


frt rv 








■ i ■ 
M 










<— < CD 




* * 




Pi. — -I 




rv q. 
















c CL 










P* LPi 


i < i * * 


i i — * 




I *—* 














vj 










p >1 










ffl - 
<VJ 


1 0J 






rrl Pi 
vj vj 


jj /*\ 


*>- Pi Jj 


1, pt 
M VJ 


•Am 






Li 


fll fll 1 






rv 


p: dJ 


I 1 


JU Lb 


**— cz ^ 


u ft r 

VJ 


O, Pi 




(V) P 


f \ 




Pi, p) ij 


fli n o 

VW J w 








•J 








p» . *n 




Pi, Li 


IT* 


1 
1 






1 L 


fl) P! 




vJ 


Ul k— > 




VJ ^ *u 








M 


fll 

^ VI/ 


- - —J Pi 


Li t. r i 

M M VJ 


1 Pi. 










, 11 l pi 


VJ 1 






h V*VJ 






1 w 






k. VJ VJ 






* Li Li 


*^ L_i fft 
*h iy 


i i 




V^ *^ ' 


i Li 




vy 


l ii f \ 


I ( l vt^ 




r O P 






Lu ^ 


■ t 


l >• 1 1 * La 


VU w 




1 * 




£■ "H La 


t 

»>t I ' • 




C P 




Pi 1 
VJ 1 




Qi LU (J 




1 1 LJ 


1 Pi 


1 1 1 i Pt 






J^m I JLJ 


1 1 . , fl \ 


1 




«CT* - ^-J Pi 


VJ vt/ 






0) 1 c 


E 




- — • u u 






o i m 


£ h -H 




— >. 




x: ^ 




li — > o 


l 1 TJ 


1 JC u 


1 X 


1 — - U 


•r-M 1 TJ 




o l 


in -«h 


4J >, 


. <T 4J 


i 1 


X) * — * *^ 




— i >,m 


I < E 


i <d a. 


- 1 (U 


1 m m 


i — E 




-C JZ 1 


O >-,"H 


0 E • — ■ 


O E 0) 


O — I 


in >i*^ 






b J L 


Li 1 Ml 


\S w 


V-i 1 OJ 






•■■■1 \X/ »— • 




VJ w 1 


*n Li - —4 

VJ ^ 








p> C .«H 


S. f 1 Q. 




•^i VJ ^ 




i O CL 




i * ' vj 


r* m <— ^ 
^ ■ * \j 


p . . 

•AW 


r n in 


■ * ■ L* 


Pi (0 ' — • 

VJ * w 












•>H «— 1 -«H 






*> C E 


Q ~-< 1 






O P 


O — * 1 




cm fl) -»-4 

v vv ■ 




1 xJ Pi 

1 VJ 






t i *>— lPi 






tO C *■ 




»pi Li Li 


in OJ Li 






1 rv ^_ 




•.MP) 












N - - 




— L) 




m n -, r 
















c 






>» 








-•H 






JZ 








N 






JJ 














0) 








Li 






>t 








0) 


~-< 


. — « 






»— < 




rv 


>- 




o 


>, 


>, 


>, 




N 


N 


u 


X 


ri 


N 


a. 


C 


c 




4J 


C 


C 




<u 


0J 


>. 




<u 


<u 




XI 


XI 




E 


XI 


X 




1 


1 


1 


1 


1 


1 




21 


21 




2| 


2| 


21 


0) 




























a 








co 




O 


E 


CO 


m 


m 


m 






<C 




F < 




i — i 






X 





























'J 



S3 



Example 1 A 1 

4 . 5-Dihvdro-4-r (4 -methyl -1-piperazinvl) acetyl] -7- 
r 3- ( trif luoromethvl) phenyllpyrazolof 1 , 5-al- 
pyriTnidine-3-carbonitrile . dihvdrochloride 
5 4 , 5-Dihydro-4-[ (4-methyl-l-piperazinyl ) - 

acetyl ] -7- [ 3- ( trif luoromethyl ) phenyl ] pyrazolo- 
[1, 5-a]pyrimidine-3-carbonitrile was dissolved in 
hot ethyl acetate and treated with dilute alcoholic 
hydrochloric acid. Cooling produced a solid which 
10 was collected, washed with ether and dried. This 
solid was heated to boiling in 60 ml of 
acetonitrile, filtered and the filtrate diluted with 
60 ml of ether and refrigerated. The solid was 
collected, washed with ether and dried, giving 600 
15 ,mg of the desired product, mp 198°C (eff.). 

Following the general procedure of Example 
141 using various organic and inorganic solvents, the 
products of Examples 142 through 159 found in Table 
XIV were obtained. 
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Example 160 

4* r F 4* ( 2-Furanvlcarbonvl ) -1-piperazinvl 1 acetvl i - 
4 , 5-dihvdro-7- r ( 3 -trif luoromethyl ) phenyl 1 pyrazolo- 
fl . 5-alPvrimidine-l-carbonitrile, hydrochloride 
5 A 2.2 g portion of 2-f uranylcarbonyl 

piperazine, 4 g of 4- (chloroacetyl) -4 , 5-dihydro-7- 
[ 3- (trif luoromethyl ) phenyl ] pyrazolo [ 1 , 5-a ] pyr imi- 
dine-3-carbonitrile and 1.6 g of sodium carbonate in 
60 ml of toluene was reacted as described in Example 

r 

10 79, giving 3.3 g of the base as a hygroscopic solid. 
This solid was dissolved in ethanol, 10 ml of 3N 
ethanolic hydrogen chloride was added and the 
mixture was stirred. The solid was collected, 
washed with ethanol, ether, and then dried to give 

!5 1.2 g of the desired product, mp 240-243°C. 

Example 161 

4-r f4-T2- ( Dimethylamino) ethyll -1 -piper a z inv'l 1 - 
acetyl 1 4 , 5-dihvdro-7- r 3- ( trif luoromethyl ) phenyl 1 - 
pyrazolo Tl . 5-alpyrimidine-3-carbonitrile . 
20 dihydrochloride 

A mixture of 1.7 g of 2-dimethylaminoethy 1 
piperazine, 3.8 g of 4- (chloroacetyl ) -4 , 5-dihydro-7- 
[ 3 -trif luoromethyl ) phenyl ] pyrazolo [ 1 , 5-a ] pyrimidine- 
-3-carbonitrile, 1.2 g of sodium carbonate and 65 ml 

2 5 of toluene was reacted as described in Example 79, 

giving 3.2 g of solid. The solid was reacted with 
ethanolic hydrogen chloride, giving 170 mg of the 
desired product, mp 229-23l°C. 

Example 162 

30 4 , 5-Dihydro-4-fl-pjperazinvlacetyl) -7-r 3- 

( trif luoromethyl) phenyl 1 pyrazolo r 1 , 5-al - 
pyrimidine-3-carbonitrile 
A mixture of 1.56 g of 4 , 5-dihydro-4- 
( iodoacetyl ) -7- [ 3- (trif luoromethyl ) phenyl ] pyrazolo- 

3 5 [1, 5-a]pyrimidine-3-carbonitrile and 1 g of 

piperazine in 50 ml of dioxane, under argon, was 
heated and stirred at reflux for 18 hours. The 



1 



- 8« - 

reaction was cooled, the solid collected, removed by 
filtration and the filtrate evaporated. The residue 
was crystallized by trituration with ether giving 
1.3 g of crystals. These crystals were heated to 
5 solution in 10 ml of ethyl acetate , diluted with 10 
ml of hexane and filtered. The filtrate was cooled 
giving a solid which was collected, washed with 
hexane and dried, giving 400 mg of the desired 
product, mp 151-154°C. 

10 Example 163 

4- r 2- r 3-Cyano-7- r 3- f trif luoromethyl) phenyl 1 - 
pyrazolo- r 1 , 5 -a 1 pyrimidin-4 ( 5H) -yl 1-2- 
-oxoethvl 1 -N-phenvl-l-piperazinecarboxamide 
A mixture of 3.5 g of 4 , 5-dihydro-4- ( 1- 

15 piperazinylacetyl) -7- [ 3- (trif luoromethyl) phenyl ] - 

pyrazolo[ 1 , 5-a]pyrimidine-3-carbonitrile and 1 g of 
phenyl isocyanate in 50 ml of acetcne was stirred 
and refluxed for 18 hours, then cooled and filtered. 
The filtrate was evaporated on a steam bath and the 

20 residue repeatedly triturated with ether. The solid 
was dissolved with warming in 15 ml of chloroform, 
then filtered and 15 ml of hexane was added. The 
crystals were collected, washed with hexane and 
dried, giving 2.1 g of the desired product, mp 

25 184-187°C. 

Example _ r>U 

H- ( 5-Chloro-2-methoxyphenyl ) -4- f 2- 3-cvanao-7- 
f J- f trif luoromethyl ) phenyl! pvrazolo f 1, 5-a 1 - 
pyrimidin-4 (5R) -yl 1 -2-oxoethyl 1 -1-piperaz ine- 
30 acetamide 

A mixture of 3.5 g of 4 , 5-dihydro-4- ( 1- 
piperazinylacetyl) -7-[ 3- (trif luoromethyl) phenyl ] - 
pyrazolo [ 1 , 5-a] pyrimidine-3-carbonitrile , 2 g of 
2-chloro-N- (5-chloro-2-methoxy phenyl) acetamida and 
3 5 goo mg of sodium carbonate in 50 ml of toluene was 
refluxed with stirring for 18 hours, then cooled and 
made basic with 15 ml of IN sodium hydroxide. The 
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aqueous phase was separated and extracted twice wit: 
chloroform. The organic phases wero combined, 
washed with water, dried, filtered and concentrated 
to dryness. The residue was triturated with ether, 
the solid collected, washed with ether and dried. 
This solid was heated to solution in 4 0 ml of 
acetonitrile, filtered and cooled. The solid was 
collected, washed with acetonitrile and ether and 
dried, giving 2.3 g of the desired product, rap 
166-168°C. 

Example 165 

4-r2-r3-Cvano-7-r3- ftrif luoromethvl) phenyl 1 - 
pyrazolo-fl , 5-alPvrimid in-4- f 5H) -vl 1 -2-oxoethvl i -N- 
r 3- (trif luoromethvl) phenyl 1 -1-pjperaz ine- 

carboxamide 
A mixture of 2.6 g of 3- ( trif luoromethyl ) - 
phenyl isocyanate, 5.7 g of 4 , 5-dihydro-4- (1-piper- 
azinylacetyl) -7- [ 3- (trif luoromethy 1 ) phenyl ] pyrazolc- 
[l,5-a]pyrimidine-3-carbonitrile and 80 ml of 
acetone was heated at reflux for 18 hours, then 
concentrated to dryness. The residue was triturated 
with 20 ml of ether and the solid collected. The 
solid was dissolved with heating in 10 ml of ethyl 
acetate, diluted with lo ml of hexane and then 
cooled. The solid was collected, washed with hexane 
and dried, giving 780 mg of the desired product, mp 
147-149°C. 

Example 166 
4 , 5-Dihv dro-4-r T4-f 1-oxotetradecvl ) -1- 
piperaz invl 1 ace tyl 1 -7- r 3- ( tri f luoromethy 1 ) phenyl i - 
pyrazolori , 5-alPY rimidine-3-carbonitrile 
To a mixture of 3 g of 4 , 5-dihydro-4- 
(1-piperazinylacetyl) -7-[ 3- (trif luoromethyl) phenyl ] - 
pyrazolo[l,5-a]pyrimidine-3-carbonitrile and 0.8 g 
of 1, 8-bis (dimethylamino) naphthalene, 

N,N,N' ,N f -tetramethyl-l,8-naphthalenediamine in 30 
ml of dry tetrahydrofuran, under nitrogen, was edded 



- 90 - 

a solution of 1.75 g of myristoyl chloride in 10 ml 
of dry tetrahydrofuran. The mixture was stirred at 
reflux overnight, then at room temperature for 2 
days. The solid was collected, washed with ether, 
then water and dried, giving 3 g of the desired 
product, mp 260-263°C. 

Example 1,67 

4 , 5-Dihvdr o-4-r f 4- f tricvclo r 3 -3-1 -lldec-1- 
vlcarbonvl ) -1-piperaz invl 1 acetyl 1 -7- r 3- 
(trifluoromethyl) phenyl lovrazolori , 5-alpyrimidine- 

-3-carbonitrile 
The procedure of Example 166 was followed 
using 1.5 of adamantanecarbonyl chloride, giving 2.3 
g of the desired product, mp 194-200°C. 

Example L68 

4-r 2-r 3-Cv ano-7-r 3- (trif luoromethvl) phenyl 1 - 
pyrazolor 1 , 5-a 1 Pvrim idin-4 ( 5H) -v!1 -2-oxoethv 1 1 - 
N- ( 3 , 4-dic hlorcphenyl-l-pjperazinecarboxamide 

The procedure of Example 165 was followed, 
using 12.3 g of 3 , 4 -dichlorophenyl isocyanate, 
giving 1.4 g of the desired product, mp 204-2G6°C. 

Example 1 69'- 

M- (3-Chlorop henvl) -4- r 2-r 3 -cyano-7-f 3- ( trif luoro- 
methvl) phenvl l pvrazolof 1 f 5- 3 ip yn'mi rfi n -4 (5U) -vl ^ - 
-2-ox oethvll -1-pjperazinecarboyamide 

The procedure of Example 165 was followed, 
using 1.8 g of 3-chlorophenyl isocyanate, giving 900 
mg of the desired product, mp 182-'185°C. 

Example I/O 

N" r 4-Chloro-3- ( tri f luor omethy 1 ) nh^ ny 1 1 -4- r 2- r 3- 
cvano-7- f 3 - f trif luor o-.ii^thvl ) pheny l ] pyrazolo f 1 . 5-3 ] - 
pyrimidin-4 ( 5 H) -vl 1 -2-oxoethvl 1 -1-pjperaz ine- 

carboxamide 
The procedure of Example 165 was followed, 
using 2.7 g of 4-chloro-3- (trif luoromethyl ) phenyl 
isocyanate, givi..j 1.4 g of the desired compound, mp 
214-216°C. 
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Example 17.1 

4-f 2-r3-Cvano-7-f 3- (trif luoromethvl) phenyl ^ - 
pyrazolof 1 . 5-£i1 pyrimidin-4 ( 5H) -vl 1-2,4- 
dif luorophenvl) -l-piperazinecarboxamide 
5 The procedure of Example 165 was followed, 

using 1.4 g of 2 . 4-dif luorophenyl isocyanate, giving 
2.6 g of the desired product, mp 142-145°C. 

Example 172. 

4-T 2- r3-Cvano-7*r 3- ftrif luoromethvl) phenyl 1 - 
1 0 pyrazolor 1 . 5 -.a 1 pyrimidin-4 ( 5U) -yl 1 -2-oxoethyl 1 -IL- 

(3-methvlphenvl) -1-piperazinecarboxamide 

The procedure of Example 165 was followed, 
using 1.2 g of 3-methylphenyl isocyanate, giving 2.5 
g of the desired product, mp 138-140°C. 
15 Example 171 

4 , 5-Dihvdro-4-r f 4- f 4- f 2-oxo-l-pyrrolidinvl) -2- 
butynvl 1 -1-piperazinyl 1 acetyl 1 -7- r 3 - ( trif lu oro- 
methyl) phenyl Ipyrazolof 1 , 5-alPvrimidine-3- 

carbonitrile 

20 A mixture of 3.1 g of 4 , 5-dihydro-4- ( 1- 

piperazinylacetyl) -7-[ 3- (trif luoromethyl) phenyl ] - 
pyrazolo[l, 5-a] pyrimidine-3 -carbon itrile , 2 55 my of 
paraformaldehyde, 815 mg of 1- ( 2-propargyl ) pyrroli- 
dine-2-one and 50 mg of cupric chloride in 30 ml of 

2 5 dioxane was re fluxed under nitrogen, with stirring 
for 2 hours and then stirred overnight at room tem- 
perature. The mixture was concentrated and the 
residue acidified with 3 ml of 6N hydrochloric acid. 
A 10 ml portion of water was added and the mixture 

30 was shaken with ether until the oil was dissoJved. 
The aqueous phase was separated, rewashed with 
ether, then made basic with 6 ml of 5N sodium 
hydroxide and extracted twice with chloroform. The 
chloroform extracts were combined, washed with 

3 5 saturated sale solution, dried, filteiod and 
concentrated to dryness. The residue was triturated 
with ether and the solid collected. This solid was 
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dissolved with heating in 25 ml of ethyl acetate 
filtered and cooled. The solid was collected 
washed with hexane and dried, giving 2 g of th< 
desired product mp 124-126°C. 

Example 174 

4 , 5-Dihydro-4-r r4-fph P n Y 1 methyl ) -1 -pjperaz^ nyl i - 

acetyl 1 -7- f t- f i noromethyl ) phenyl Ipyrazolo- 
ri,5-a1pyriTnidinP-1-^ ^ r boyvl in. acid, ethyl estPr, 

dihvdrochi m-M<a 
A mixture of 2.065 g of 4- (chloroacetyl ) - 
4 , 5-dihydro-7- [ 3- ( trif luoromethyl) phenyl Jpyrazolo- 
[l,5-aJpyrimidine-3-carboxylic acid, ethyl ester, 
535 mg of l,8-bis(dimethylamino) naphthalene, 

N ' N <N\N'-tetramethyl-l, 8 -naphthalenediamine 2.88 g 
!5 of N-benzylpiper- 

azine and loo ml of dry ether was stirred at room 
temperature overnight and then filtered. The 
filtrate was evaporated, the residue dissolved in 
3 00 ml of ether and 1 ml of concentrated hydro- 
chloric acid in 50 ml of water was added. The solid 
was collected, giving 845 mg of the desired product 
mp 228-23'' 0 C. 

E xample L'5 

4 , S-DihYdro-fi-methvl r r 4 . | Dhpnv1mp , hy1 } _t - 
pipera Z invn a rP.tvn-7-n- f t rif] uorn ^ hwM . 
phenyl } pyrasol on 5-a 1 nvri hH h i n Q - 3 . carbon i ^ 1 0 

dihvdrochloride 
A mixture- of 3.4 g of 4- (chloroacetyl ) - 
4 , 5-dihydro-6-methyl -7- [ 3 - ( trif luoromethyl) phenyl ] - 
pyra Z olo[l,5-a]pyrimidine-3-carbonitrile, l.l g Q f 
sodium carbonate, 1.7 g of N-benzylpip, ira .ine and 
115 ml of toluene was reacted as described in 
Example 79, giving the base form of the product 
which was converted to the dihydrochloride salt by 
the procedure of Example 161 , giving 2.4 g, mp 
204-206°C. 
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Example L7b 

4 , 5-Dihvdro-6-methvl-4-r f 4- (2- pyridinvl ) -1- 
pjperaz invl 1 acetyl! -7- f 3- (tr if luoromethvl) phenyl 1 - 
pyrazolo F 1 . 5-a 1 pyrimidine-3-carbonitrile 
5 A mixture of 2 g of 1- (2-pyridinyl) piper- 

azine, 2 g of* 4- (chloroacetyl) -4 , 5-dihydro-6-methy 1- 
-7- £ 3_ ( trif luoromethyl ) phenyl ] pyrazolo[ 1 , 5-a ] - 
pyrimidine-3-carbonitrile and 60 ml of acetone was 
refluxed on a steam bath for 8 hours and then 
10 evaporated. The residue was stirred in water and 
the solid collected. The solid was dissolved in 
dilute hydrochloric acid, filtered and the filtrate 
basified with dilute ammonium hydroxide. The solid 
was collected, washed with water and dried in vacuo , 
15 giving 2.67 g of the desired product, mp 132-134°C. 

Example U7 

7- ( 3-Chlorophenvl) -4 , 5-dihvdro-6-metnv 1-4 - f f 4- 
( phenvlmethvl) piperaz invl 1 acetyl 1 pyrazolo f 1 , 5-a 1 - 
pvrimidine-3 -carbon itrile . dihydrochlor i de 
20 A mixture of 3.1 g of 4- (chloroacetyl ) -7- 

( 3-chlorophenyl) -4 , 5-dihydro-6-methylpyrazolo [ 1 , 5- a ; 
pyrimidine-3-carbonitrile, 1:1 g of sodium 
carbonate, 1.7 g of N-benzylpiperazine and 115 ml of 
toluene was reacted as described in Example 16, 
25 giving the base form of the product which was 
converted to the dihydrochloride salt by the 
procedure of Example 161, giving 1.3 g, mp 201-203°C. 

Example 178 

7- ( 4-Chlorophenvl) -4 , 5-dihydro-6-methyl-4 f f 4- 
3 0 fphenvlmethvl) piperaz invl 1 acetyl 1 pyrazolo i 1,5-ai- 

pyrimidine-3-carbonitrile , dihydrochloride 

A mixture of 3.1 g of 4- (chloroacetyl ) -7 - 
(4-chlorophenyl) -4 , 5-dihydro-6-methylpyrazolo[ 1 , 5-a ] 
pyrimidine-3-carbonitrile, 1.3 g of sodium 
35 carbonate, 2 g of N-bei.zylpiperazine and 130 ml of 
toluene was reacted as described in Example 79 , 
giving the base form of the product which was 
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converted to the dihydrochloride salt, by the 

o _ 

procedure of Example 161, giving 1.5 g, mp 238-240 c. 

Example 179 

7-f 4 ~chlorophenvl)-4 . 5-dihvdr o-4- f 1-piperazinyl- 
5 acetyl ) pyrazolo r 1 - 5-a 1 pyrimi ^ i ne-3-carbonitrile , 

hydroiodide 
A mixture of 5 g of 7- (4-chlorophenyl ) -4- 
(iodoacetyl) -4 , 5-dihydropyrazolo[l, 5-a]pyrimidine- 
3-carbonitrile and 3.15 g of piperazine in acetone 
10 was heated at reflux for 6 hours, then at room 
temperature overnight and evaporated. The residue 
was taken up in water, evaporated and recrystallized 
from ethanol, giving 3.27 g of the desired product, 
mp 231-232°C. 
15 Example 180 

4 . 5-Dihvdro-6-methvl-7-r3-ftrifluor omethvl) -4- 

r r 4 r r3-ftrif luoromethyl ^phenyl Imethvllpiper- 
37. invll acetyl! pvrazolo f 1 , 5-alpyrimidine- 
-3-carbonitrile , hydr ochloride 
20 . A mixture of 1.83 g of 4- (chloroacety 1 ) -7- 

[ 3 (trif luoromethyl) phenyl ] -4 , 5-dihydro-6-methylpyra- 
zolo[l , 5-a]pyrimidine-3-carbonitrile, 1.5 g of 3- 
(trif luoromethyl) benzylpiperazine, 2 g of potassium 
carbonate and 60 ml of toluene were reacted as 
25 described in Example 79 , giving the base form of the 
product, which was converted to the hydrochloride 
salt by the procedure of Example 161 , giving 1.78 g, 
mp 195-198°. 

Example 181. 

30 4-r f4-f (2 .S-Dichlorophenyl^meth yll-I-Piperazinyll- 
,rPt Y l 1-4 . 5-dihVGro-6-methvl-7 -r 3 Wtrif luoromethyl)- 
phenyl Ipyrazolof 1 . 5-alPvrimidi ne-3-carbonitrile , 

hydrochloride 
A mixture of 1 g of 4- (chloroacetyl) -7- 
3 5 [3- (trif luoromethyl) phenyl] -4 , 5-dihydro-6-methyl- 

pyrazolo[l,5-a]pyrimidine-3-carbonitrile, 1 g of 
2 , 6-dichlorobenzylpiperazine, 600 mg of potassium 
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carbonate and 100 ml of toluene was reacted as 
described in Example 79, giving the base form of the 
product, which was converted to the hydrochloride 
salt by the procedure of Example 161 , giving 1.66 g, 
mp 252-254°C. 

Example 182 

4-fChloroacetvll -4 , 5- dihvdro-7-phenyl pyrazolo- 
r 1 . 5-a lpyr imidine-3 -carbon it ; H 1 ^ 
The above compound^ is prepared from 

7-phenyl-pyrazolo(l,5-a]pyrimidine-3-carbonitrile by 
the procedure of Example^. 

Example 1 ft** 

4,5-Dihydro-4-r f 4- fph envlmethyl ) i peraz invl 1 - 
acetyl 1 -7-phenvlpvraz olo r 1. 5 -a I pyr imidine-3 - 

carbonitrile 
The above compound is obtained from 
N-benzylpiperazine and 4- (chloroacetyl ) -4 , 5-dihydro- 

-7-phenylpyrazolo[l, 5-a]pyrimidine-3-carbonitrile by 
the procedure of Example 79. 

Example i.ft/ t 

4- (Chloroacetyl ) -4 . 5-dihy dro -7- r 3-methoxyp hPnyl ) - 
pyrazolofl , 5-a1 pyrimidine-3-Cr rbonitrile 

The above compound is prepared from 7- (3- 
methoxyphenyl ) pyrazolo [ 1 , 5-a ] pyrimidine-3 -carbon- 
itrile by the procedure of Example 64. 

Example L85 

4 , 5-Dihydro-4 f r 4- ( phenvl methvl ) -1 -piperaz iny 1 ] - 
acetyl 1 -7- (3-metho xvphenyl ) pvrazol o r 1 . 5-a]- 

pyrimidine-3-rarbonitri 1 g 
The above compound is obtained from N- 
benzylpiperazine and 4- (chloroacetyl ) -4 , 5-dihydro- 
-7-(2-methoxyphenyl)pyrazolo[l, 5-a ] pyrimidine-3- 
carbonitrile by the procedure of Example 79. 
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Example 186 

3-Chloro -4- fchloroacetvl) -4 . 5-dihvdro-7- r 3- 
jtrif luoromethvl ) phen yl 1 pvrazolo r 1 . 5-a 1 pyr imid ine 
A 13.3 g portion of 3-chloro-7 [ 3- f tri- 
f luorome thy 1) phenyl) pyrazolo [1 , 5-a]pyrimidine and 7 
g of sodium cyanoborohydride in 150 ml of acetic 
acid, were reacted as described in Example 64, giving 

6.7 g of 3-chloro-4,5-dihydro-7-[3-(trifluoromethyl) 
phenyl ] pyrazolo r 1 , 5-a ] pyrimidine . 

A 4.3 portion of the above compound and 

5.8 g of chloroacetic anhydride in 35 ml of toluene 
were reacted as described in Example 64 giving 1.5 g 
of the desired intermediate, mp 116-119°C. 

Example 187 

4- fc hloroacetvl -4 . 5-dihvriro-7- ( rs-methvlphenvl \ - 
pyrazolof 1 , 5-al pyrimidine-3-carbonitrile 
This compound is obtained from 7-(3- 

methylphenyl) pyrazolof 1, 5-a ]pyrimidine-3-carboni- 
trile by the procedure of Example 64. 

Example 1 

4 , 5-Dihydro-4- r r 4- fphPn ylmethvl \ -1-pjperazinvl 1 - 
acetyl 1 -7- f 3-methvlphenvl ) p vrazolon ,5-fllDvrjmiriino 

By the method of Example 79 / N-benzyl 
piperazine is reacted with 4- (chloroacetyl ) -4 , 5- 
dihydro-7- ( 3 -methylphenyl ) pyrazolo [ 1 , 5-a ] pyrimidine- 

3- carbonitrile. The title compound is obtained. 

Example 189 

4- f Chloroacetyl) -4 , 5-dihvdro-7- r 3- ( tri f inoromethvl ^ - 

phenyl! pyrazolof l.5-a.lpY rimidine-3-carbQvamirtA 

A mixture of 2 g of 4- (chloroacetyl ) -4 , 5- 
dihydro-7- [ 3 - ( trif luoromethyl ) phenyl ] pyrazolo [1,5- 
a]pyrimidine-3-carbonitrile and 20 ml of concen- 
trated sulfuric acid was stirred at room tempera- 
ture for 2 hours, then poured into ice water, 
stirred, and filtered. The product was washed with 
water and dried giving 2 g of the desired 
intermediate, mp 174-176°C. 



Example 190 

3-Bromo-4-(Chloroacetvl) -4 , 5-dihvdro-7- f j- 
( trif luoromethyl ) phen yl 1 pvrazolo r 1 . 5-a ] pyrimiding 
The reaction of 10.0 g of 3-bromo-7- [ 3- 
( trif luoromethyl ) phenyl ] pyraz olo [ 1 , 5-a ] pyr imdine 
(U.S. Patent 4,178,449) with 4.59 g of sodium 
cyanoborohydride in 130 ml of acetic acid at 25°c 
for 5 hours gave after workup, 4.4 g of 3-bromo-4 , 5- 
dihydro-7-[ 3 -trif luoromethyl) phenyl ]pyrazolo[l, 5-a] - 
pyrimidine as yellow crystals, mp 101-103°C. 

A 2.5 g portion of the above compound and 
3.0 g of chloracetic anhydride in 40 ml of toluene 
were reacted as described in Example 64, to give 0.8 
g of the title compound, m.p. 128-130°C. 

Example 191 

7-(3-Chloro phenvl) -4 , 5-dihvdrc-6-methvl-4 - r T4- 
r f 3- ( trif luoro methyl ) phenyl 1 methyl 1 -1-piperazinyl } - 
acetyl 1 pvraz olo r 1 , 5-al pvrimidine-3 -carbonitrile 

The above compound was prepared by the 
reaction of 4- (3-trif luoromethyl) phenylmethyl- 
piperazine with the compound of Example 75 by the 
procedure of Example 79, mp 13 3-135°C. 

Example 192 

4, 5-Dihydro-4-r T4-T ( 3 -trif luoromethvlphenyl ) - 
methyl 1-1-pjpera zinvl 1 acetyl! -7- f 3- r trif luoro- 
methyl) phenyl Ipyrazo lori . 5-a1pyrimidine-3- 

carbonitrile 
The above compound was prepared by the 
reaction of 4- (3-trif luoromethyl) phenyimethylpiper- 
azine with the compound of Example 64 by the method 
of Example 79 , mp 178-180°C. 
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Example 193 

7-f 2 . 5-Dichlorophenyl) -4 , 5-dihydro-4- r (4-phenvl- 
1 -piper idinyl ) acetyl! pyrazolofl , 5-al pyrimidine-3- 

carbonitrile 

5 The above compound was prepared by the 

reaction of 4-phenylpiperidine with the compound of 
Example J2^Y the method of Example 79 , mp 199-200°C. 

Example U34 

7- ( 2 . 5-Dichlorophenvl) -4 , 5-dihvdro-4- f f 4- (phenyl - 
10 methyl) -1 -piper id inyl 1 acetyl! pyrazolof 1 , 5-<a1 - 

pvrimidine-3 -carbonitrile 
The above compound was prepared by the 
reaction of 4-benzylpiperidine with the compound of 
Example 72 by the procedure of Example 7.9 , mp 
15 157-158°C. 

Example 195 

7- ( 3-Chlorophenyl) -4-f F4-T f 3-Chlorophenyl ) methyl- 
1-piperazinvl 1 acetyl 1 4 . 5-dihydro-6-methylpyrazolo- 
f 1 , 5 -a lpyrimidine-3 -carbonitrile . dihydrochlcride 
20 The above compound was prepared by the 

reaction of 4- ( 3-chlorophenyl) methylpiperazine with 
the compound of Example 75 by the procedure of 
Examples 79 then 1^1, mp 208-2lO°C. 

Example 196 

2^ 4 . 5-DihvQro-4-r f 4- { 2-phenylethyl) -1-piperaz inyl )- 

acetyl 1 -7- f 3- ( trif luoromethyl ) phenyl 1 pyrazolo- 
r 1 , pyrimidine-3-c :j irbonitrile . dihydrochloride 
The above compound was prepared by the 
reaction of 4- ( 2-phenylethyl) niperazine with the 
30 compound of Example 64 by the methods of Examples 79 
then 141, mp 235-237°C. 



33 



- 99 - 



Example 1.07 

7-f4 -Chlorophenvl) -4-r T4-T ( ? -chlorophenvl ) methyl ]- 
-l-piperazinvllacetv n-< . 5-d ihvdro-6-methvl- 
pyrazolor 1 . 5-a.lp vrimidine-3-carbonitrile . 

dihvdrochloride 
The above compound was prepared by the 
reaction of 4-(3-chlorophenyl)methylpiperazine with 
the compound of Example 77, by the methods of 
Examples 79 then Rl, mp 250°C /with sintering) . 

Example 198 

4-F r4-rBis ("4-f iuorop henvl^methvl-1-pjperazinyl ] - 
acetyl 1 -4 . 5-d i hydro-7- r 3- ( tri f luoromethvl ) phenyl ] - 
pyrazolori , 5-a1p yrimidine-3-carbonitrile . 

dihvdrochloride 
The above compound was prepared by the 
reaction of 4 -bis (4-fluorophenyl) methylpiperazine 
with the compound of Example 1 by the procedures of 
Examples 79 then \Al, mp 255-258°C. 

Example 1.99. 

4 ,5-Dihydro-6-raethvl -4r r 4- rp h envlmethyl ) -1 - 
piperazinyl 1 acetyl 1 -7- r 3- f t rif luoroTnethvl ) phenyl } - 
pyrazolofl . 5-a.1py rimidine-3-carborn-t-r-i -\ o 

dihvdrochloride 
The above compound was prepared by the 
reaction of N-benzylpiperazine with the compound of 
Example 73 by the methods of Example 79 then 141, mp 



204-206°C. 



Example 7D Q 

N- r 3 - r 4 - ( Chloroacetvl ) - ( 3 -cy a no-4 . 5-d ihvdropy ^ 7 ni 
f 1 , 5-al pvrimidin- 7-vllphenvl 1 acetami Hp 

A mixture of 7.0 g of 3 1 -actamido-3- (N, N- 
dimethylamino) acrylophenone and 3.3 g. of 3-amino- 
-4-cyanopyrazole in 100 ml of acetic acid was heated 
at reflux for 8 hours. Crystals that formed on 
cooling were filtered and dried to give 7.4 g. of N- 
[3- (3-cyanopyrazolo[ 1, 5-a]pyrimidin-7-yl ) phenyl ] - 
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acetamide, m.p. 254-256°C. This was reacted with 
14 . 8 g of sodium cyancborohydride in 50 ml of acetic 
acid to give 3.0 g of N-[3-(3-cyano-4, 5-dihydro- 
pyrazolo[ 1 , 5-a ]pyrimidin-7-yl) phenyl ] acetamide, m.p. 
5 251-254°C. This is reacted with chloroacetic 
anhydride and sodium carbonate in toluene as in 
Example 66 to give the title c ound. 

Example 20i 

H-r3-r4-(Chloroacetyl) -f 3-cvano-4 , 5-dihydropvrazolo- 

10 r 1 . 5-a.l pvr imidinyl ) phenyl ] -K-methy I acetamide 

To 33.0 g of 3 ' -acetamido-3-dimethylamino- 
acrylophsnone in 170 ml of dimethlyf ormamide was 
added 6.8 g of 60% sodium hydride followed by 40 g 
of methyl iodide to give, after workup, 10.5 g of 

15 3 1 - (N-methylacetamido) -3- (N, N-dimethylamino) acrylo- 
phenone, m.p. 129-131°C. This was reacted with 4.60 
g of 3-amino-4-cyanaopyrazole in 150 ml of acetic 
acid at reflux for 16 hrs. to give 7.4 g of N-[3- 
( 3-cyanopyrazolo [ 1 , 5-a ] pyrimidinyl ) phenyl ] -N- 

20 methylactamide as yellow crystals, m.p. 20l-203°C. 
This was reacted with sodium cyanoborohydride to 
give N- [ 3 - ( 3 -cy ano- 4 , 5-dihydropyrazolo- 
[ 1 , 5-a]pyrimidin-7-yl) phenyl ] -N-methylacetamide as 
yellow crystals, m.p. 114-120°C. This is reacted 

2 5 with chloroacetic anhydride and sodium carbonate in 
toluene as in Example 66 to give the title compound. 

Example 70? 

H-r 3- r r 4- (Phenvlmethvl) -1 -pipe razinv 11 acetyl - 
f 3-cvano-4 , 5-dihydropyrazolo r 1 . 5-a 1 pyrimidin-7-vl ) 1 - 
30 phenyl 1 acetamide 

The above compound is obtained from 
N-benzyl piperazine and N-[3-[4-(chloroacetyl) - 
(3-cyano-4 , 5-dihydropyrazolo [ 1 , 5-a]pyrimidin-7-yl) - 
phenyl] acetamide by the method of Example 79 . 



35 
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Example 203 

N- f 3- r f 4- (Phenvlmethvl) -1-piperazinyl 1 acetyl- 
(3-cvano-l . 5-dihydropyrazolor 1 , 5-al pyrimidin- 
-7-vl ) Iphenyll -U-methvlacetamide 
5 The above compound is obtained from 

N-benzyl piperazine and N-[3-[4- (chloroacetyl) - 
(3-cyano-4 , 5-dihydropyrazolo[ 1 , 5-a]pyrimidin-7- 
yl) phenyl ] -N-methylacetamide by the method of 
Example 79 
10 Example 204 

4 , 5-Dihvdro-6-ethvl-4 r f 4- ( phenylmethyl ) -1-piperazin- 
yl 1 acetyl 1 7- r 3- ( trif luoromethvl ) phenyl Ipyrazolo- 
r 1 , 5-alPvrimidine-3-carbonitrile 

A mixture of 3.3g of 4- (chloroacetyl) - 
15 4 / 5-dihydro-6-ethyl-7- [3- (trif luoromethyl) phenyl ] py- 
razolo[l, 5-a]pyrimidine-3-carbonitrile, 1.6 ml of 1- 
benzylpiperazine and lg. of sodium carbonate in 110 
ml of toluene was stirred and refluxed for 18 hours. 
The mixture was treated with 10 ml of 5N sodium 
20 hydroxide and the organic phase was separated, dried 
over sodium sulfate and evaporated to give a dark 
oil. This was dissolved in ether and combined with 
ethanolic hydrogen chloride to give a white solid 
and this solid was recrystallized from acetonitrile 
25 to give 3.4g of the title compound, m.p. 184-186°C. 

The reactants were prepared as follows. 
Using the method of Example 65, 4,5- 
dihydro-6-ethyl-7-[ 3- (trif luoromethyl) phenyl ] pyra- 
zolo[ 1, 5-a]pyrimidine-3-carbontrile was reacted with 
30 chloroacetyl chloride to give 4- (chloroacetyl) -4 , 5- 
dihydro-6-ethyl-7- [ 3- (trif luoromethyl ) phenyl ] pyra- 
zolo [ 1 , 5 -a ] pyrimidine-3 -carbonitrile , m.p. 
150-I52°C. 

By the method of Example 54 , 
35 6-ethyl-7-[3- (trif luoromethyl) phenyl ] pyrazolo- 
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[l,5-a]pyrimidine-3-carbonitrile was reacted with 
sodium cyanoborohydride in acetic acid to give the 
4,5-dihydro derivative, m.p. 185-187°C. 

A mixture of 4.0g of 3-dimethylamino- 
5 2-ethyl-3 1 -trifluoromethylacrylophenone and 

1.5g of 3-amino-4-cyanopyrazole in 75 ml of glacial 
acetic acid was refluxed for two hours to give 
6-ethyl-7- [3- (trif luoromethyl) phenyl jpyrazolo- 
[ 1 , 5 -a ]pyrimidine-3-carbonitrile, m. p . 13 5-13 7°C . 
10 The reaction of 3 ' -trif luoromethyl- 

butyrcphenone and dimethyl formamide dimethylacetal 
gave the above acrylophenone , as a liquid, b.p. 

90-95°C (0 . 05 mm Hg) . 

To 30. Og. of 2-inorpholinyl-3 1 -trif luoro- 

15 methylphenylacetonitrile in 250 ml of N , N -dimethyl - 
formamide at 10°C was added 5.2g of 50% sodium 
hydride-mineral oil and to t:his was added 18. 7g of 
iodopropane. The reaction mixture was stirred for 
18 hours and then was poured into water and the 

20 resultant oil was collected to give 33. 2g of 2- 
morpholinyl-2-propyl-3 1 -trif luoromethylphenyl- 
acetonitrile. This was hydrolyzed by heating in 70% 
acetic acid, followed by neutralization with sodium 
hydroxide to give 15. 3g. of 3 1 -trif luoro- 

25 methy Ibutyrophenone as a yellow liquid, b.p. 
60-65°C (0.05 mm Hg) . 
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30, 163 



The claims defining the invention are as follows: 
"WHAT I"S CLAIMED TLS 

1. A compound of the formula: 
R3 




la or lb 



wherein may represent the presence of a double 



bond between the 



and C 7 position, la, or 



the 
and C_ 
bromo, chloro, 



absence of a double bond between the C 
position, lb; R 1 is hydrogen, 
carbamoyl, carboxamido, ethylcarboxylate , carboxyl, 
carboxyalkoxyl where alkoxyl is {C -C ) , cyano, 



-CO-CF 3 , COONa, 



co-c(ch 3 ) 3 , or 




where X is hydrogen, 



cyano, halogen or nitro; R 2 , R 4 and R 5 are hydrogen or 
lower alXyl (C 1 -C 3 ) ; R 3 is hydrogen, alkyl (^ 1 ~ c 3 > / 




where R and R may be the sajne or different and are 
7 S 

hydrogen, halogen, alkyl(C -C 3 >, nitro, alkoxy (C 1 »C 3 ) , 
trif luoromethyl, N-alkyl (C^-C.^ ) -N-alkanoxyl (C -C 3 ) - 
amino, acetylamino or N-alkylacetylamino where alkyl 
is (C -C ) , and R may be a monovalent radical of 

13 3 

3-thienyl, 2-pyridinyl, 3-pyridinyl or 4-pyridinyl, 
either of said pyridiny] radicals being optionally 
substituted with an alkyl radical R g , where alkyl is 



• 
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(C 1- C 4 J ' 



and the structures of the monovalent 
2-pyridinyl, 3-pyridinyl and 4-pyridinyl moieties are 
depleted respectively as: 



R 9 



N 




and 



N 



N 



; K ^ is hydrogen, 

6 



al)cyl(C 1 -C 3 ) or o=C- (CH 2 > n » N Z -RlO 




where 



when 



is 



is nil and 



alkenyl ( C 2 ~ C 3 ) ' 



n is an integer from 1 to 4 inclusive; and Z is CH- , N- and 
-O- such that when Z is -CH, R 1Q is hydrogen, 
ethoxycarbonyl , Phenyl , phenyls thy 1 , 

phenylmethyKC^-CgJalXylenyl, when Z is -O- , R 1( , 

N _ / r is hydrogen, alkyl- 

alJcynyl(C 2 -C 3 ) , cycloalkyD ^ 2 ~c c ) , 

dimethylaminoalkyl^-C,,), hydroxyalkyl (C f C 3 ) , ethyi- 
oartoxylate, alkyl (C f C 3 ) carbonyl , phenyl, benzyl, mono- or 
disubstituted benzyl [vherein the substituents are halogen, 
alkoxyic -C > , alKyl (C^ ) , and trif luoromethyl] , benzoyl, 
4-chlorophenylmethyl, 1 , 3-benzodioxol-S-yl-methy 1 , 

l,3-benzodioxol-5-yl, 2-f uranylcarboxyl , 2-pyrimidinyl , 

2- pyridinyl, 4-morpholin-l-2-oxoethyl , N- ( l-methy le thy 1 ) - 2 - 
oxoethyl, l-pyrrolidinyl-2-oxoethyl, bis ( 4-f luoropheny 1 ) - 
methyl, 2 -cyclohexyle thy 1 , phenylcarbo -amido, mono- and di- 
substituted phenylcarboxamido [wherein the substituents are 
trifluoromethyl, halogen and alkyl (C^)], adamantanoy 1 , 

3- phenoxypropyl, mono- and disxibstituted phenyl [vherein the 
substituents are halogen, trifluoromethyl, alXoxy (C^ ) and 
alkyKC -C )], 5-chioro-2-methoxy phenylacetamide and 
(2-oxo-i-pyrrolidinyl)-2-butynyl and the pharmacologically 
acceptable acid addition salts thereof. 



! 0 5 



A compound jccording Lo Claim 1 of ihv 



formu 1 3 



R3 



*4 

R«. 




N 



N 



2 
3 



2 



R 



la or lb 



wherein may represent the presence of a double bond 

between the C- and C_ position, la, or the absence of a 
double bond between the C g and C ? position, lb; R x is 
hydrogen, bromo, chloro, carbamoyl, carboxyl, carboxyalkoxyl 
where alkoxyl is (C^-C.J, cyano, -CO-CF 3 , COONa, -C0-|j ° 



,1 



I i 



-co-c(CH^) , or 



0 X 



\ t 



-C-i 



'/ A\ 



\ 



where X is hydrogen, 



V 



cyano, halogen or nitro; R 2 , R< and R,. nay be hydrogen or 
lower alkyKC -C 3 ) ; R3 is hydrogen, 



alkyl ( c 1 _c 3 ) ' 




P-7 



where R and R Q 



R8 
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may be the same or different and are hydrogen, halogen, 
al)cyl(C 1 -C 3 ) / nitro, alkoxy ) , trif luoromethyl , acetyl- 

anino or N-alkylacetylamino where alkyl is (^-Cg) , and R 3 
may also be a monovalent radical of 3-thienyl, 2-pyridinyl, 
3-pyridinyl or 4-pyridinyl, either of said pyridinyl 
radicals being optionally substituted with an alkyl radical 



R 



, where alkyl is (C^), and the structures of the 
monovalent 2-pyridinyl, 3-pyridinyl and 4-pyridinyl moieties 
are depicted respectively as: 

Ro R ? 1 R ? 




and 



N 




Rg is hydrogen or aikyl- 



(C1-C3) and the pharmacologically acceptable acid addition 
salts thereof. 

3. A compound according to Claim 1 of the 

f ormu 1 a : 




0=C-(CH 2 ) n -N 



wherein n is an integer from 1 to U inclusive; R7 is a 
mono- or d i subs L i tuen t of hydror.or, lower alkyl (C1-C3) , 
lower aikoxy(Ci-C 3 ) , halogen, nitro, N-alky 1 (Ci -C 3 ) -N- 
iilkar.oyl (Ci -C 3 ).ini ino . t r i f 1 uor ome thy 1 ; R2 is cyano . 
c;iri»..,: ( imido, ethyl carboxylate or h-ilogen: Z is CH-, N- 
or -0- such that when Z is CH - , RlO i s hydrogen, ethoxy- 
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carbonyl, phenyl, oheny 1 me t hy 1 or phenylmethyl (Ci -Cfi) - 
aikylenyl, jnd when Z is -0- , R3 is nil,- and when Z is 
R3 is alkyl (C1-C3) , a 1 k eny 1 (C2 -C3 ) , a 1 k yny 1 (C2 -C3 ) , cyclo- 
alkyl(C3-C6, dimethylaminoalkyl(Ci-C3), hydroxyalkyl(Ci-C3), 
ethylcarboxylate, alkyl (Ci-C^carbonyl , phenyl, benzyl, 
mono- or d i subs t i t ut ed benzyl [wherein the substituents 
halogen, a 1 koxy ( C j -C3 ) , a 1 ky 1 (C \ -C3 ) , or t r i f 1 uoromethy i ] , 
benzoyl , 4-chlorophenylphenylmethyl , 1 ,3-benzodioxol-5-yl - 
methyl, l,3-benzodioxol-5-yl, 2-furanylcarbonyl, 2-pyri- 
midinyl, 2-pyridinyl, 4 -mo rp hoi inyl-2-oxoethyl, N-(l-methyl- 
ethyl)-2-oxoethyl, l-pyrrolidinyl-2-oxo ethyl, b i s (4 - 
fluorophenyl )me t hy 1 , 2-cyclohexylethyl , phenylcarboxamido, 
mono- or d i subs t i t uted phenylcarboxamido [wherein the sub- 
stituents are t r i f 1 uoromethy 1 , halogen or a 1 k y 1 ( C \ - C3 ) ] . 
adamantanoyl , 3-phenoxypropy 1 , mono- and d i subs t i t u ted 
phenyl [wherein the substituents are halogen, trifluoro- 
methyl, a 1 koxy (C \ -C3 ) or alkyl (C1-C3)], 5-ch*oro-2- 
me t hox y p heny 1 a c e l an i de or (2-oxo-l-pyrrolidinyl)-2-butynyi: 
R4 and R5 are each hydrogen or a 1 k y 1 ( C ] - C3 ) ; and the 
pharmaco 1 og i ca I 1 v acceptable acid addition salts thereof. 

4. A compound according to Claim 3 selected 
from those of the following formula: 
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wherein n is an integer from 1 to 4 inclusive; Ry re- 
presents a mono- or d isubs t i tuten t of hydrogen, lower 
alkyl (C1-C3) , lower alkoxy (C1-C3), halogen, nitro or 
tr i f luoromethyl ; R2.is cyano, carboxamido, ethyl carboxy- 
late or halogen; R^q is hydrogen, alkyl (Cj -C3) , alkenyl- 
(C2-C3), alkynyl (C2-C3) , eye loalky 1 (C3-C6) , dimethyl- 
am inoa Iky 1 (C1-C3) , hydroxyalkyl(Ci-C3), ethylcarboxylate, 
alkyl (Ci-C3)carbony 1 , phenyl, benzyl, mono- or disub- 
stituted benzyl [wherein the subs t i t u ten t s are halogen, 
al koxy (Ci -C3) or tr i f luoromethyl ] , benzoyl, A-chloro- 
phenylpheny lmethy 1 , 1 , 3 -benzod i oxo 1 - 5 -y 1 -methyl , 1,3- 
benzod ioxol-5-yl , 2-furanylcarbonyl, 2-pyrimidinyl , 
2-pyr id iny 1 , A -morphol i n-y 1 -2-oxoe thy 1 , N- ( 1 -me thy 1 - 
ethyl ) -2-oxoethyl , 1 -pyrrol id iny 1 -2-oxoethyl , bis (4- 
f 1 uoropheny 1 )methy 1 , 2 -eye 1 ohexy 1 ethy 1 , pheny 1 carboxam i do 
[wherein the substituents are t r i f 1 uorome thy 1 , halogen 
or alkyl (Ci -C3) ] , adamantanoyl , 3-phenoxypropy 1 , mono- 
or d isubs t i tuted phenyl [wherein the substituents are 
halogen, trifl uorome thy 1 , alkoxy (Cj -C3) ] , 5-chloro-2- 
methoxyphenylacetamide or ( 2 -oxo - 1 - pyr rol i d i ny 1 ) - 2- 
butynyl; R4 and R5 are hydrogen or n 1 k y 1 ( C ] -C3 ) ; and the 
pharmacologically acceptable acid addition salts thereof. 

5. A compound according to Claim 1 selected 
from those of the following formula: 




R 



ft 
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wherein Rj represents a mono- or d i subs t i f. uen L 
hydrogen, a 1 ky 1 ( C \ -C3 ) , al koxy (Ci -C3) , halogen, niiro ->r 
tr i f luoromethy 1 ; and R5 is hydrogen, a 1 ky 1 (C 1 -C3) , 
alkoxy (C} -C3) , chloro, fluoro or t r i f 1 uorome t hy 1 . 

6. A therapeutic composition of matter in 
dosage unit form comprising from about 5 to about 200 m>; 
of a compound of Claim 2 in association with a phar 
a.'iceut ical 1 y acceptable carrier or diluent. 

7. A process for preparing a compound of 

Claim 2, which, comprises reacting a compound of the formula 




wherein R\ , R2 , R3. R4 , and R5 are as defined in Claim 2, 
with a suitable reducing agent such as an alkali metal 
borohydride, such as lithium borohydride. sodium boro- 
hydride, or sodium cy anoborohyd r i de , or hydrogen in the 
presence of a catalyst such as pa 1 1 ad i . platinum, acti- 
vated nickel, activated cobalt, or the- like: or by the use 
of a t r i a 1 ky 1 s i 1 ane such as tr ie thyl s i 1 ane in the presence 
of a proton donor such as t r i f 1 uoroace t i c acid when the 
compound of the hereinabove formula is in the 4,5-dihydro- 
f orm . 

8. A process for preparing a compound of Claim 
2, wherein Rj, R2> , R5 an ^ R 6 are as defined in 

Claim 2, which comprises reacting a compound of the 

f ormul a : 




N 




- 1 1 0 - 

with a compound of Lhe formula; NaBH3CN in the presence 
of glacial acetic acid, under nitrogen, in an ice bath for 
about one hour, then at room temperature for from 1-12 
hours, the resulting precipitate being washed with water, 
dissolved in an inert solvent such as d ichlorome thane or 
acetonitrile and the like, n-utralized with aqueous 
saturated sodium bicarbonate and then recovering the di- 
hydro product la of Claim 2 from the organic phase; 



R 



R4 



R5-1 




N 
H 



N 



N 



r R 2 



la 



then further reducing the dihydro product la by reacting it 
with a compound of the formula: (C2H5>3SiH in trifluoro- 
acetic acid at 60°C for 1-24 hours; and precipitating the 
..etrahydro product lb with aqueous potassium hydroxide .u 
pH 9.0 and recovering the pr' : ,*t I!; therefrom; 




then dissolving the dihydro product la or the t e t r ahyd r < . 
product lb in a solvent such a s N , N -d i me t hy 1 f ormam i de and 
reacting with an alkylating agent such as methyl iodide or 
dimethyl sulfate or the like in the presence of sodium 
hydride provides the product where R6 is alkyl. 



-Ill- 

9. A therapeutic composition of matter in 
dosage unit form comprising from about 10 m£ to about 500 
mg per dosage unit of a compound of Claim 3, in associa- 
tion with a pharmaceutical^ acceptable carrier or diluent. 

10. A process for producing a compound oi the 

formula : 




wherein n, R-2 ? Rq , R5* RlO anQ 1 ]VC as defined in Claim 
3 which comprises reacting an a~i*.-- of the formula: 



R - Z 
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whcroin R 10 and 2 .re as described in Claim 3 wuh 
compound of the formula: 




0-C-'CH 2 ) n X 

wherein R 7> R 2 , R4 , R 5 and n are fls described - n c]jirn 3 
and X is chloro or iodo. 



^. A compound of forn-i;]., la or lb as ck-fmed 
: and substantially a- hor^r, described wi!' : 
re:ei-oncc- co any one of Exan;:..;. ; to 204. 



12. A pharmaceutic.:; composition Comprising 3 
compound as defined in claim :: in combination with a 
pharmaceutical^ acccptaM" c. rrir-r, diluent and/or 



arnc: . 



13. A process of pro :;a r i r: -j a compound as riefin 
m claim ! 1 and substantially ^ described wit:, 
reference to any one of Examples 1 to 204. 

14. A method of treating anxiety, hypertension 
senile dementia, depression, cognitive and related neural 
behavioral Problems in a mammal in „o-o of such treatment 



which method comprises admin, storing to said rn.-unma 1 a 
therapeutically effective amount of a compound ..is 
defined in claim 1 1 or a composition as defined in clnin- 
12 . 
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